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of U S. Provisional application Serial No.

60/ 413, 151, filed Septenber 25, 2002, and U. S.
Provi si onal application Serial No. 60/448,469, filed
February 21, 2003, the entire disclosures of which are
hereby incorporated by reference. 10 FIELD OF THE

I NVENTI ON The present invention relates generally to
the field of ligands for nicotinic acetylcholine

r edBNDAZOLESBYNZOTHEAZ OLES, ANDBENAOISOTHIAZOLES,
treat ment of ANTS PRIEP ARATTON NP ESES THEREOF

defective or mal functioning nicotinic acetylcholine
receptors, especially of the brain. Further, this

i n vent iTbis applictios claimstbe bénefibefdd.h d’sqvisdmad: hpplicaticsSeril No.

ﬁﬂg g %‘Lgﬁ eptea 71?,?3 g\gﬁt%o%“ b%l)ﬁ‘) g n‘B orﬁlaf'eg)g 1%2[%103 %aerlaﬁgo
c 6012!@& ﬂdg,,ﬁlwﬂebﬂmﬁ 2112008, thlé@tﬁ@&lﬁﬁﬁfmes%@m&r%
THE | NVENTI ON There are two types of receptors for the
nEFPBOFHFARY Tef@fnceacet yl chol i ne: nuscarinic 20
receptors and nicotinic receptors, based on the
selectivity of action of nmuscarine and nicotine,

respectively. NhscarFEEEDﬁBEEﬂEdPﬁ”ﬁNEHEN protein

coupl ed, r ec Ni cot i ni rece S - of

the |i g‘gn rgs%%- &%e%thonc éar’][%se el}eéz%“ainﬁfl Po é’?}fd: Q {gg c{s fo? nicotinic
t Iaeetylchxrldlm’eadp&&s CHACIHRS asifva0iss of hek(]fhm;)hnch ithee tremment of disease

cha els increases. cotinic ha-.7 receptor prot.ein

f 6P “%Wé%&?%%n?’%%@lvﬂ?é%ﬁmg%%% ’5‘180‘%%?%? ho%‘Be receptors,
h'eﬂfékﬁéll? OF fRaRkR. tFﬁrtHerVﬁEs' iBhshtish r@.lﬁ‘t‘éé th@ov@?ccﬁnpouﬁ@smwhwh act as
Each nicotinic al E a- 7 receptor ha four

t Hgaksdottha né swbtyppanetiodsiof pmar%sucamnmundsh@mposmons
he wall 1ining

¢ R ot RS s SHARRHLRN of BBl 1o "M cot i i

al pha-7 is highly conserved during evolution. The M

sequence 1 om criACR R ok et BEPENTRON ns"of ¢ he
al pha- Thef afea®BRYRE of BEtor® I the MRatcABn@iitt@] acefylB8lne: muscarinic
Nat ure, 353, 846-849; Gl zi et al. f1992) Nat ur e

3 g@eptg@oa@gglcotm rqceptas, hased (0210@19) selepiyaly gﬁecgon of muscarine and
3Gt 3rind 48pe VG SMELcatthic 1EEPRRY are Bibroteln coupled receptors. Nicotinic

receptors are members of the ligand-gated ion channel family. When activated, the

conductance of ions across the nicotinic ion channels increases.

Nicotinic alpha-7 receptor protein forms a homo-pentameric channel in vitro that is
highly permeable to a variety of cations (e.g., Ca™"). Each nicotinic alpha-7 receptor has
four transmembrane domains, named M1, M2, M3, and M4. The M2 domain has been
suggested to form the wall lining the channel. Sequence alignment shows that nicotinic
alpha-7 is highly conserved during evolution. The M2 domain that lines the channel is
identical in protein sequence from chicken to human. For discussions of the alpha-7
receptor, see, e.g., Revah et al. (1991), Nature, 353, 846-849; Galzi et al. (1992), Nature
359, 500-505; Fucile et al. (2000), PNAS 97(7), 3643-3648; Briggs et al. (1999), Eur. J.



WD 2004/ 029050 PCT/ US2003/ 029976 Pharmacol . 366
(2-3), 301-308; and CGopal akri shnan et al. (1995), Eur.
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receptor channel is expressed in various brain regions
and is believed to be involved in many inportant

bi ol ogi cal processes in the central nervous 5 system
(CNS), including |learning and nmenory. Nicotinic

eSSt B OEP R SCRR R FE Sl Lo ?’?‘éd?t%’“’”’”“wl
bﬁxk vgg Qagl n nodul ating synaptic transm ssion.

erefore of interest to devel op novel conpounds
vvhl ch Bt nieatinid gjplelsrepentortdhannel isrexprerved b verisas brasp ragipas and is

t. of di
e? SX{&E 8) b‘g o V%? 31?%2]%& g Héﬁ%ﬁioé?lgﬁ?agcﬂar% ?&%F ‘Qf?]tt#k central nervous
r @f@@fﬂ (Q]I\IS) ﬂ&qu%% ﬁidﬁot}f\l\lﬁbﬂ'ﬂrtﬂ\hlﬂ'ﬂml %relceptcom alredopahzed on
rel ates to nov conpounds act.as |i
mhwsméﬁﬂn @Bftvglgpﬂ%niéflwa#j £ 554 U3t HgEaGaro be imvolved in

g@lﬁ TRERELGES B Y MEIfrO Of Skt tcﬁ@é{?@ﬁgﬁﬂ%l compounds,
an t hods "'of use thereof. 15 DETAI LED DESCRI PTI ON OF

TriEich vENTIgandsTioe thsrsrAEDR wukisips. dar thadreatesst o fiseass ggnditions

gss%:ﬁ%){tgzzj Yv?}? dﬁef:t:u%e’ ¥ [r%;lfumgg) va%enrlce(%ﬂr?lcj\écugl\ég% ifd o F{'cep‘tcﬁs A A

SUMMARY OF THE INVENTION
This invention relates to novel compounds, which act as ligands for the o7
nACHR subtype, methods of preparing such compounds, compositions comprising such

compounds, and methods of use thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes compounds of Formulas I, II, 111, or IV:

NN

) (1 (1) (IV)

wherein
A\
N

N N y
\ \
A H\\A )

A is
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fluorinated al kyl having 1 to 4 carbon atons (e.g.,
CF3), cycloal kyl having 3 to 7 carbon atons,

cycl oal kyl al kyl having 4 to 7 carbon atons, al koxy
having 1 to 4 carbon atons 'S OCH3), cycl oal koxy
having 3 to 7 carbornppt ops chgaq¥ylalk?xy havi ng
4 to 7 carbon atons, alkyltI *{ng 1"to #carbon

atons (e.g., SCH3), fluorinated alkoxy having 1 to 4

carbon atons (e.g., OCF3, OCHF2), hydoxyal kyl having

1 to 4 carbon atons, hydroxyal koxy having 2 to 4

carbon atons, nonoal kyl am no having 1 to 4 carbon

at ons, di al kyl am no wherein al kyl group

i ndependently has 1 to 44Cf ms, Ar or Het; 15

R2 is H alkyl havifg 1 ar bolY at ons, cycl oal kyl

having 3 to 7 carbon atons>6r &cl oal kyl al kyl havi ng

4 to 7 carbon atons; R3is H F, d, Br, I, OH4 CN
nitro,agHZ,_alkyl having 1 to 4 carbon atons, 20

f1 uori rat edEP©YP: having 1 to 4 carbon atons (e.g.,

CF3), cycloal kyl having 3 to 7 carbon atons,

cycloal?ylalkyl having 4 to 7 carbon atons, al koxy

havi ngRL t oigH, Eaebhbn ROhEN,enitgo, NICHR)Y] heving dad Kaxsbon atoms,

121 g ok R s AR ARG M o

carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4

carbon atoms (e.g., OCHj;), cycloalkoxy having 3 to 7 carbon atoms,
cycloalkylalkoxy having 4 to 7 carbon atoms, alkylthio having 1 to 4 carbon
atoms (e.g., SCH3), fluorinated alkoxy having 1 to 4 carbon atoms (e.g., OCF;,
OCHF3), hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2 to 4
carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino wherein

each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;

R? is H, alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon

atoms, or cycloalkylalkyl having 4 to 7 carbon atoms;

R? is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms (e.g., CF3), cycloalkyl having 3 to 7
carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4
carbon atoms (e.g., OCHj;), cycloalkoxy having 3 to 7 carbon atoms,
cycloalkylalkoxy having 4 to 7 carbon atoms, alkylthio having 1 to 4 carbon
atoms (e.g., SCHs), fluorinated alkoxy having 1 to 4 carbon atoms (e.g., OCF;,
OCHF>), hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2 to 4
carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino wherein

each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;



atons (e.g., SCH3), fluorinated al koxy having 1 to 4
carbon atons (e.g., OCF3, 25 OCHF2), hydoxyal kyl

whanouiozpoio t o 4 carbon atons, hydroxyal koxy havP@yu2008029976
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4 carbon atons, nonoal kyl amino having 1 to 4 carbon

atons, dial kyl am no wherein each al kyl group

i ndependently has 1 to 4 carbon atons, Ar or Het; 3 WO

2004/ 029050 PCT/ US2003/029976 R4 is H, F, O, Br, I,

OH, CN, nitro, NH2, alkyl having 1 to 4 carbon atonms,
fluorinated al kyl having 1 to 4 carbon atons (e.g.,

CF3), mloal n

cycl oal yIaliﬁybhggﬁﬁggiﬁ%éag]%g§bon é%%h%gﬁhgkt°4cwmonamnm
havi ng fluckifatéd alkgbhidviny Bicotrearben goms WEBFFQC Vﬁﬂ@ﬂt}k bxaying 3 to 7

having 3 to 7 carhon at , _.cyclo Ialkoxy avi .
4 to 7 CHOBAPES 6%@03 VRV havinetihin AGarboR glomse 51?( having 1 to 4
at ons (@rtdn, %@lﬁ?’)(e gfI @@H_J‘ (Xjﬁ-‘lq X)hahﬂﬁ' N td- ¥ OcAtbon atoms,

carbon atons (e.qg. hydoxyal kyl havi ng
1to 4 ccralloblémlaa«towdnavmgd% &y aﬂakby}ayathm,u #lgylthie daving 1 to 4 carbon

tome. S TAascRe aeRrals B | o § GRMoms (e, OCE

i ndeper@EHT))yhyhsydkyldhading dr odhcabanspméyrhydroxiyelkpxyRbaving 2 to 4
is H F .d L. CN, .nitro, NH2, alkyl ing.1l .
Lo o cAPBOR SEhmohofk i e Jie b chet pisgps Ry o wherein
car bon RtPMEy(Leh mdéfa%ﬁdenﬂz yed PR ékb/drb(hﬁétbrﬁg A drPlef:

carbon atons, cycl oal kyl al having 4 to 7 car bon

- atomns, alkoxy having 1 to 4 15 carbon atons (e.g.,

15

20

25

30

X V . C
cycloaﬂgzlaﬁiggg ﬁé th%{ gmégT qugkgﬁﬁgﬂt04ﬁ$monamnm

havi ng flbotipatédd alklybhawngal tmmsca(rborgatpms(}t-g) CFf)l cwﬂoaﬂaiﬂ dalving 3 to 7
al koxy hav l1to.4

corre) CRyBaRy RoNRIRRG il L e fahn ABhsalkoxy having 1 to 4
hydr oxyeafte@x ytonavi(ag., ZOUPIg)dr cfAbANeTky a‘h@ﬁﬁg 3 to 7 carbon atoms,
nonoal kyl ami no_having 1 to 4 carbon

di al kwcag}p%ylﬁk@;%lhﬁvmgdl 03¢ rpamop@yqtogﬁ,oq]]@dthm having 1 to 4 carbon
| ndepeny ?cﬁfjkt e, h§§H%§ hﬁoxﬁa@@rﬁf?&k R 1 £ 4Q,rarﬂdﬁtaftc\>lﬁ gehg., OCF;,

is an a rou ntalnln 10 car bon atons :
is uns m&IFi)uhﬁbxmlkylshabmg |1ttgt4e@arbn11eatoms riydeoxyalivexy hayving 2 to 4

al kyl 1 to 8

2t o, Rgioh Roleqno BB pp Ml P14 PEVLE o' Gptpdiine wherein
di al kyleam ﬂhyl\@a@xpandbpbhk&nﬂﬁ had kol 4 abdn 68s, @aoh Hegve 1

to 8 C atons, am no, cyano, hydroxyl, nitro,

Ar is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 C atoms, alkoxy having 1 to
8 C atoms, halogen (F, Cl, Br, or I, preferably F or Cl), dialkylamino wherein the
alkyl portions each have 1 to 8 C atoms, amino, cyano, hydroxyl, nitro,
halogenated alkyl having 1 to 8 C atoms, halogenated alkoxy having 1 to 8 C
atoms, hydroxyalkyl having 1 to 8 C atoms, hydroxyalkoxy having 2 to 8 C
atoms, alkenyloxy having 3 to 8§ C atoms, alkylthio having 1 to 8 C atoms,
alkylsulphinyl having 1 to 8 C atoms, alkylsulphonyl having 1 to 8 C atoms,
monoalkylamino having 1 to 8 C atoms, cycloalkylamino wherein the cycloalkyl

group has 3 to 7 C atoms and is optionally substituted, aryloxy wherein the aryl



hal ogenated al kyl having 1 to 8 C atons, hal ogenated
al koxy having 1 to 8 C atons, hydroxyal kyl having 1
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al kenyl oxy having 3 to 8 C atons, alkylthio having 1
to 8 C atons, al kyl sul phinyl having 1 to 8 C atons,

al kyl sul phonyl having 1 to 8 C atons, 30

nonoal kyl ami no having 1 to 8 C atons, cycl oal kyl am no
wherein the cycloal kyl group has 3 to 7 C atons and

i s opt iPOHAM SPIERSSY ¢ & é%‘bo%rawnéﬁx@ Snrigheayln nemhehydy hiphenyl) and is
WO 200%@&%§Qu€§ﬁﬂt%%9ﬁ§ﬁ@%%g%ﬁq tHR U1l pﬁ)??&loéﬁn‘?dh]ﬂs%q 10 carbon

to 10 carbon”at ons )
and i s atogt i (Grgal Ip}lergfh,bsttaphﬂbv]ed blmelwn hamd Whek)ptmsnallpe substituted,

aryl ng ai n 1 ar bo to

phenyl , 5‘%1%&%@5(1%’9 WAy i) t@%ﬂ‘?‘”ﬁ‘ﬂ’é P gﬁﬁa}’otﬂ ? ¢ %ton%‘ 4nd is optionally
subst i tsulistielited, CSyaﬁbO@MKyﬂywnd}hﬁfyﬁnﬁdé he. [gCya”cJefaﬁh&N acyloxy (e.g.,
group has 3.to 7 C atons andls optlonaly5

subst i EERIEY) o8 epmignations thsrpbaRfino, acyl ani do (e.g.,

acetam do), acyloxy (e.g. acetoxy) or conbinations
thereof; and Het is a heterocycl ic group, which is
fully &et ur Hracpterpryei¢ glopy, ‘E]aﬁlmsefu]éﬁsamratfedlpayually saturated or fully

t t ;
oat - e B P g R 8B L s a0 ors

uns ubs tiomy twehichois usuﬂbsmmtedtoe dulmtlaltélf oBDdranébre Miiges by halogen (F, Cl,
hal oge pr ef rabl %HF or d)

ar
havi nggé( Tob ﬁféf@ﬁi’h'oﬁ °5tgprsar§’]e ymg BHan\A Carb%ﬁ‘l‘?ffﬁﬂe g, phenyl,
bi phenﬁhﬁhtm dblbﬁe@lﬁdﬂ@ﬁ@b Morel Ssubdtiiied all%il K¥bindaVtd'9 C atoms,

1to 8 C atagns, | cox an ng 1 to 8 at ons, “cyano,
trifl u@#@ﬁét}ﬁy’mg hltf’r% o3eIns, a Ayange, tﬂﬂmﬂf@labihyll aNre,0 0X0, amino,

h h al k
or oup RS arpnd g 107 O MRS R HERGH sfutilon groue

and phhasrﬂafoétﬁa‘maislqrcanﬂ)matlaﬁslthem@ﬂ, tugxd t hereof . In
Formula I, when A is an indazolyl group of subformnula
(a), it is preferably 20 attached to the renainder of

t he copipemacbuiléalylabéepiblekaRsé théreBfSi tion. Wien Ais a
benzot hi azol yl group of subformula (b), it is

preferably attached to the remai nder of the conpound

via its ForRflaf, WA ﬁsoeﬂl)mw%@l ?rolufie?sﬁ%gﬁm {%ﬁ .%ég{alf rably

group of subf of nu era
t #itacheditheiemaider ﬁeh@mmmun«ﬂvmm 3, dsr ‘.Bpoﬂtlmr When A is a

p@e%zst'hﬁgolyl group of subformula (b), it is preferably attached to the remainder of the
compound via its 4 or 7 position. When A is a benzoisothiazolyl group of subformula

(0), it is preferably attached to the remainder of the compound via its 3, 4 or 7 position.

Similarly, in Formula II, when A is an indazolyl group of subformula (a),itis
preferably attached to the remainder of the compound via its 3, 4 or 7 position. When A
is a benzothiazolyl group of subformula (b), it is preferably attached to the remainder of
the compound via its 4 or 7 position. When A is a benzoisothiazolyl group of subformula

(c), it is preferably attached to the remainder of the compound via its 3, 4 or 7 position.



25 Simlarly, in Formula I'l, when A is an indazolyl
group of subformula (a), it is preferably attached to

wo b@4ez9986 nder of the conpound via its 3, 4 orP@I/US2003/029976
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position. When A is a benzothiazolyl group of

subformula (b), it is preferably attached to the

remai nder of the conpound via its 4 or 7 position.

Whien A is a benzoi sothiazolyl group of subfornula

(c), it is preferably attached to the renmi nder of the
nmpoundilsg.iia F'ptngul@III Avhen A7ispo sndazalyl gro@)oﬂ&ub@rmula (a) it is

W32 6 Al so. in. F r
SR SARO T PRt oo I 2 T Popotion, When A
priehdeadothiagolyl gedupdl Elﬁbfbﬂﬁxﬁlli Qi)at ﬁd}%feﬁf)lytal’@chéd i théReainder of
\éle 5 g{)rapcgglswﬁol[csgé}? %\'pf (Eftiogg Q‘{lgﬂnrﬁj Fsaa l{egymsqtlpa;(gyl group of subformula
pr@j,efia Bereréglg aft zﬂ:ﬁgd oQhd fb%a’irﬁﬁ?bﬂﬁ@ EorRbounti R EOTTRYY r’)'q)osmon
viaits position. Wien A is a benzoisothi’'azoly
group of subforrmula 5 (c), it is preferably attached
to the p
posi t on%@xtzﬂzdﬁﬁm% Lt\pgv']_ngﬁ) b ? 4h ﬂ'\f}\c@o ) tréu'g of sﬂbf%%mgla (a), itis
i nutefecibijl atgeloadpo dfe rsmbrhdermfltl& doa)pound vik $ts 3p4 elf ’Epéﬁi)ﬂlqn When A

aLta hed to the re he. co nd via.its 3, 4

o 3 DRH iy SHBRT MPIEE (ol s PIAEIER SRSt g pemander of
suhé @(Srgjbdtﬁd Wiits 4 ér 7 gosRioal aviRRlA/ 1s%t3eﬁﬁfiﬁﬁhlﬁib1§l|'g$oup of subformula
remami_ nder of 10 the conpound via its 4 or 7 position.

WHER itas prefegate pashediorthasesiaindeyeighp campasind visritad, 4 or 7 position.
(c), it is preferably attached to the remai nder of the
compound via its 3, 4 or 7 position. The present

i nvent il presettunhesticompdedengfoukdsafifloasulhs 17, M, I, or IV’:

[, or IV: N NNNk OHH H ONH N AAAA

15 (1~) (1) () (1v) wherein Ais

DNR DNR% @NA N
O H
L A iy

A
(1) (IT) (IIT) (V")

>/ZI

wherein

A is
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fluorinated al kyl having 1 to 4 carbon atons (e.g.,

CF3), cycloal kyl having 3 to 7 carbon atons,

cycl oal kyl al kyl having 4 to 7 carbon atons, al koxy

having 1 to 4 carbon atons (e.g., OCH3), cycloal koxy

having 3 to 7 carbon atons, alkylthio 5 having 1 to 4

car bon Bt omds HeFgCl, BsGHOH, ¢Numitrp.Hs cillail keyigg Haoidnggrion atoms,
to 4 c . o] I .
having%%B?gm%y?ggﬁg%ﬁgf%ﬁ%§%ﬁﬁ?b%§§€é%%b§§sh ‘%ﬁ@géh?%“g3t°7
4 car bearbat absys, rpdadkRyikgnavinghhto Tigarbort atosg alikbonhaving 1 to 4

nacpertinri S Rale s PoThS crbakondhets 4P Hrarhen somy, sty

R2 i's Haviabkytb 4hamionGitcknd @.¢4 SEHHOMAMNEE alkoX$ h@RhKY to 4 carbon
having 3 to 7 carbon atons, or cycloal kyl al kyl havi ng

4 to 7 %HdRSat OFEs REHE), Hhygoxyakyl meying, 108 4Nparbon atoms,
nitro, [ r . .

o, A ] B 4 14
CF3), @iostsodialisyllaniing iwhgredn each7alkyl sgrtngningememdently has 1 to 4 carbon

cycloalﬁx{alk | .chaving 4 to 7 carbon atons, al koxy
havi nga1 bAﬁerEIgtr bon atons (e.g., OCH3), cycl oal koxy

having 3 to 7 carbon atons, alkylthio having 1 to 4

carbon_agtons (e.qg., SCH3), fluorinated al koxy having 1
to 4 c&rbon'S ]ét @%%1 l(aé@@.l? toofeatbomaimys) cyglgaleydhaviag| 3 to 7 carbon

havi ng atbnisOoryeRARGRAIGH R4%¥ng 4 to 7 carbon atoms;

R is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms (e.g., CF3), cycloalkyl having 3 to 7
carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4
carbon atoms (e.g., OCHj3), cycloalkoxy having 3 to 7 carbon atoms, alkylthio
having 1 to 4 carbon atoms (e.g., SCH;), fluorinated alkoxy having 1 to 4 carbon
atoms (e.g, OCF;, OCHEFE,), hydoxyalkyl having 1 to 4 carbon atoms,
hydroxyalkoxy having 2 to 4 carbon atoms, monoalkylamino having 1 to 4 carbon
atoms, dialkylamino wherein each alkyl group independently has 1 to 4 carbon

atoms, Ar or Het;

Ar is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 C atoms, alkoxy having 1 to
8 C atoms, halogen (F, Cl, Br, or I, preferably F or Cl), dialkylamino wherein the
alkyl portions each have 1 to 8 C atoms, amino, cyano, hydroxyl, nitro,
halogenated alkyl having 1 to 8 C atoms, halogenated alkoxy having 1 to 8 C
atoms, hydroxyalkyl having 1 to 8 C atoms, hydroxyalkoxy having 2 to 8 C
atoms, alkenyloxy having 3 to 8 C atoms, alkylthio having 1 to 8 C atoms,
alkylsulphinyl having 1 to 8 C atoms, alkylsulphonyl having 1 to 8 C atoms,



20 hydroxyal koxy having 2 to 4 carbon atons,
nmonoal kyl am no having 1 to 4 carbon atons,

walc@ilgdosori no wherein each al kyl group i ndepenP&rnuk3003/029976
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has 1 to 4 carbon atonms, Ar or Het; Ar is an aryl

group containing 6 to 10 carbon atonms which is

unsubstituted or 25 substituted one or nore tines by

al kyl having 1 to 8 C atons, alkoxy having 1 to 8 C

atons, hal oge Br |, preferably F or

di al kyll’é‘?ﬁoﬁ%ﬂﬁﬁ%‘?‘bhwu’tgﬁbto §|Q<§¢Pm§>ccﬂphoelﬂf§1a€mwgrwt e cycloalkyl

to 8 C ol s 3331Ne. at&i@gﬁ%l 1s%§5%ﬂ§tsub§itﬁtﬁ b oélox w(lelarem the aryl

hal ogenat ed al kyl havi ng
al koxy phamnr@nmutS& & O caltbomtom@rgzxgmhkly maptalyintiphenyl) and is

to 8 C | 2t C 30 .a

alokenyl % glft@){%’arﬁﬁ@&@gﬁ\%@n |3I1('§§}|0H%1?}1 ﬁ%?lﬂiggio 10 carbon
t|0k8I Caﬂ:ﬁﬁhl IE(ﬁ g alﬂhyrh}ﬂuaﬁﬂtphthyl Bq}hbﬁbg) 1a11<D 18 GpBbHI§, substituted,
a su 0

200%/ 05968 8{‘% %PB?@@?%MW&'WI tarﬁ Q@tamasandgs pptionally

to 8 Csabspifffed, %%OQﬁIMy%HQ YRGS (E@e é\c)éf;aklﬁaé))k%cyloxy (e.g.,

group has 3 t6 7 C atoms and i s optiona

subst i wegtexy) onegmiinstionh dreedofs ande ar yl port i on
contains 6 to 10 carbon atons (e.g., phenyl, naphthyl,
bi phenyl) and is optionally substituted, arylthio

wher ei iilet he 1sarhﬁlterm}rchc groupowhieh 3ully saurkfad cpml@any saturated or fully

at ons napht hyl , bj phenyl ) and
opt i ongf‘?a\g“?ﬁ@ ]Far‘%/“t& ¢, 1V ré%g)clartﬁﬁ? ‘:E’;F;’VIBS‘(%”\AP?@F éﬁﬁgﬁ?@l isaN,OorS

cycl oakjey, v@ﬁ&ﬂi@ Lﬂﬁé\ﬁ)s@uﬁe@ of sEhRABE oG thereQRhdsANAAYeen (F, CI,
substituted, sul ul fonyl am no, acyl am do (

acet anBéo 9f Ly e@i@ib’ F eOTQCD argk b{“ol%g/ﬁ tor L& earbpmn afq%@n@ g., phenyl,
th
fu|e|r§ofg ur at egh&gzgréfnﬁa]? ({i}ﬁ ar a?gtéﬁ e@reﬂgﬁl Ravin WA CPtO% ¢ atoms,

unsat urkbry hahiagi hgt058t6 2t0ms,| n@nﬁt oﬂﬂuarnm\aihwt; hni&td, oxo, amino,
| east 1 I‘Ifi atom.,i s. a

unsubsfiepeRegaBmodiaging }[?t g&‘» "ﬁﬂ‘@s lﬁg}“@mﬂ ‘ﬁ&elﬁfa"h alkyl group

hal ogehay Fio & atonBl or RmblinatiBheheresbyd F or ), aryl
having 6 to 10 carbon at ons (e.g., phenyl, naphthyl,

bi phenyl) and is optlonally substltuted aIkyI haV|ng

1t081§;l °a“§§ﬁéﬁmy nggl to 8 C atons,
cyano, tr| t nltro oxo am no,

nonoal kyl am no having 1 to 8 C atons, dial kyl am no

wher el th Igo%ﬁlﬁlaall’,wlllen% R4 indazolyl group of subformula (a), it is preferably
attached to the remainder of the compound via its 3, 4 or 7 position. When A is a
benzothiazolyl group of subformula (b), it is preferably attached to the remainder of the

compound via its 4 or 7 position.

Similarly, in Formula II’, when A is an indazolyl group of subformula (a), it is
preferably attached to the remainder of the compound via its 3, 4 or 7 position. When A
is a benzothiazolyl group of subformula (b), it is preferably attached to the remainder of
the compound via its 4 or 7 position.

Also, in Formula III", when A is an indazolyl group of subformula (a), it is

preferably attached to the remainder of the compound via its 3, 4 or 7 position. When A



has 1 to 8 C atons, or conbinations thereof; and
phar maceutically acceptable salts thereof. 20 In

wo-oroak®@se ', when A is an indazolyl group of sedf/O8I008/629976

10

15

(a), it is preferably attached to the remnai nder of

the compound via its 3, 4 or 7 position. Wen Ais a
benzot hi azol yl group of subformula (b), it is

preferably attached to the renmi nder of the corrpound
viaits 4 or 7 position. 25 Simlarly, in Fornula |1’

wHeA benzothiazalyl ereap of sHbfefmaim(bafit is priferebllataghay fo the r¢rgainder of

pytﬁg%@gg}{dg&l@q@&%&gnfoge remai nder of the conpound

Vi a Itiron. When A is a
benzot hi azol yl group of subformula (b), it is

prefer at tache the remai.nder. of th ound, . .
via i t?b “H‘X%rr 71?1 fatll o’nWheé‘O&ﬁlagdn aiz?llyfg%rroﬁ% Pgsq%?(f%“&]a (g) 1t1s
V\hﬁéfeﬁbly%ttadfhedm&ﬂlé%mhmwr@tﬂ Fhe@ompbrddDviauh 8, 4 807 pdsitidnS When A
preferabl attached to the remainder of the compound

Viiga bengodtazalybgropp pbsbEprapla (ahdhis prefgatiipationhed oo sgnainder of
P t hi [yl f
Gld %I A ?é)qt%zﬁ)r'ﬁo@m%ﬁnzo iazolyl group o

subf i's preferably attached to the
remai nder of the conpound via its 4 or 7 p05|t| on.

E}Jr tS Eg ) Fb b ulfgsr an4 }l; 1y ’\é\@]ﬁ H%‘ﬁé?lglo% E{P%ﬁg g%}?zﬁ%othiazolyl

r %maipﬂ dEA cmﬁ bt: fa&a@iﬁﬁm@ﬂfedemamdértof thd, stl‘iic’@lfe viaRA$ bﬁﬁa@lb attachment

henzat hi a roup of subfornmula
wofs ﬂb@?@f%ﬁ% Sehipanend l%lﬁ%%@e?f‘eﬂfa‘ihﬁ qestegsd aagments between
C%ﬂﬂ%levdna behtiftaRdle droRBRShl ¥ Yemb dgrofffgyé @fuchid vV and

IV, the indazolyl, benzot hi azoI y
benzm sot i azolyl 10 grgups of A can be attached to

the remaigder of the strnjcture via any itable
attach The{fal l om ng subf as
illustr t he "preterr att achnent,s beineen

the i ndazol e M benzot hi az) € groups and t

remai nder structure. N_ X X
1 A\
N N N
3 4 N
N\ 2 N\ 2 \R2

R
(la) (Ib) (Ic)



NNNNNN N NR2 NR R2 (la) (Ib) (Ic) 15 9 WD

2004/ 029050 PCT/US2003/029976 1 1 NI j NN~N NN
WORH4/020080R2 X (1d) (le) NN X X N N5 3 N~RECT/BS2005029976
SS (If) (1J) 33 NN-RENI N>-R5 NSS XN

(1h) (I'l) XN

1 1
N
DEE ﬁjﬁN DNEL N
N N
N \.2 )
X R N R
X

(Id) (le)
&{ &q}
X
N N X \
3 N\>_R5 :@: \>——R5
s S

() (Ik) (Im)

10



N X NN X 4JN4j~N4NSSS(IJ)(1k) (In) 5 10

WD 2004/ 029050 PCT/ US2003/ 029976 4 4 NI j i NNN
wW®200%/020050K (In) (o) NNN NOONO Nj ~I\P@/F/GMOBB/029976

NR2 NR2 N R2 (l1'a) (I'b) (lI'c) 5 11 WO 2004/ 029050

PCT/ US2003/029976 1 1 NI j NNI~N NNR NR2 ON

0 (1'd) (1'e)

A oo afgr

(In)

N N N
1 N N 1 N N 1 N N
’ ’ N
N\ 2 N\ 5 \RZ

R R
('a) (I'b) (Ic)

11



NOi OCNXNc),L3/ \ S-S (I'f) (1"99 33 NNN~
NI \'> NSS N((I"h) (I"l) O5 The follow ng

W@ eiwkoegesd as further illustrate some of the pre¢BPUR®A3/029976
attachnents between the indazolyl, benzothiazolyl and
benzoi sot hi azol yl groups and the remai nder of the
structure. cil4 X NCC~XNXNHNHNH CJ: \Nj NN

NR2 NR2 R2 (I [a) (I1D) (||c) 12 WD 2004/ 029050
PCT/U82003/029976 11 NNNCNLT\IN H' 2 N2 XR

&j@p dﬁ?@

A
v B

(I'f) (I'g)
3 3
N N N
AL &y o
\ S S
o] N o
(I'h) (1)

5 The following subformulas further illustrate some of the preferred attachments

between the indazolyl, benzothiazolyl and benzoisothiazolyl groups and the remainder of
the structure.

NH NH NH
1 \N 1 N 1 \N
N N N,
R2 \R2 2
(lla) (Ilb) (lic)

12



(lid) (lie) NXNX NHNH3B6N53\ N>5 RS S
(11f) (Ilg) 33 NN-RSNN-R5 NSS HH (Ilh) X
WQO Roo)2M501 24X NH NH NH 4 \Na Na %\N S S SPEI/{51003/029976
(ilTk) (I''m 13 WD 2004/ 029050 PCT/ US2003/ 029976 4 4
k NI j ONNCNNSS XHN{X (Iln) (110) ONO
NH NH NH
1 1
N
\
D&/ﬁb\/m N SN
N N
N 52 N2
x H R NH R
X
(ld) (Ile)
NN X N X
NH NH

13



NNN2IV2NR RR (Il"a) (II"b) (Il'c) 5 14 WO
2004/ 029050 PCT/ US2003/029976 1 ~ NN NN H NR2 NR2
w2005 1 1'd) (11'e) NOONHNH \ N3 N BCI/ESH83/029976

S(I1'f) (11"9) 33 >NN NN SS NH(IlI'h) O

(I'1"i) The follow ng subfornmulas further illustrate
sone of the preferred attachnents between the

i ndazol yl, benzot hi azol yl and benzoi sot hi azol yl groups
and the remai nder of 5 the structure.

4 4
N
N S S
% H NH
X
()] (llo)
N 0 N 0 N 0
qu DEW
NH NH
N N N

R R R
(I'a) (I'b) (I'c)

14



Nci:k N NNN NNNNNR2NR "R (Ilia) (Il1b)
(I'l'lc) 15 WD 2004/ 029050 PCT/ US2003/029976 1 1 NI j
WORM4029050 N NRa NR Na N (Ilid) ([Ile) N N PCI/NSN03029976
N~NR5 3\ R5~SS (Ilif) (Illg) 33 \--R5\>R5 N
CNNSS N (Illh) (lili) Ni Nc)~z NNNa N4 ~N

4 SSS
1 1
ch S A
/! H N\Rz NH N‘Rz
O

(Ir'd) (I'e)
N 0 N. O
NH NH
L NN @@[N»
> s
(1) (Fg)
3 3
N N N
£ A oo
N S s
oH N
(I'h) © (1)

The following subformulas further illustrate some of the preferred attachments
between the indazolyl, benzothiazolyl and benzoisothiazolyl groups and the remainder of

5  the structure.

N N N

~,
=,

Z

(llla) (Ilb) (lilc)

15



(111j) (111k) (1l1imM 44 NI ~NNI ~N NSS N
(111n) (1110) 16 WD 2004/ 029050 PCT/ US2003/ 029976 N
WORM4BRNS0 1 / \N 1 %N 1\ N NR2 NR2 NR2 (1PCT/8$2003/029976
(I11"b) (111'c) 1 1 NhANNN NN NNR2 (Ilia)
(111'e) NN NN N3 N3\ >S>S (lIl'f) (Il1'g) 3
3 NI M\ N\ NSS jci),z >
1 1
N
N N
N =2 N 2
(i1ld) (lle)
N N
N N
L
3 A\ 5 R
R s
(I11f) (ilig)
3 3
N N ;
S>—R® N S>—R
N S
N
(llih) (117
N N N
S S S
(1) (k) (1llm)
4 4
N
d{ ﬁ;o'“ @NEI N
N S S
N
(lin) (lllo)
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N (I11"h) (II1'i) 5 The follow ng subformnulas further
illustrate sone of the preferred attachnents between

wo b@siopdsrol yl , benzot hi azol yl and benzoi sot hi B&DU§1003/029976
groups and the remai nder of the structure. 17 WO
2004/ 029050 PCT/ US2003/029976 N NNNHNHNH 1 NN1
N NR2 NR2 NR2 (IVa) (Ivb) (Ivce) 1 1 NI j NNN H
NR2 NH NR2 (Ivd) (IVe) NNHNH 3 N3NR ~RSS
(Ivf) (Ivg) 33 NN >R5 NR kKNI SSSHN

o A
CSE NS SRS o

\

(Il'a) (II'b) (Il'c)
1 1
N N
N R2 N R?
(1'd) (ll'e)
N N
N N \
Sk P
s S
(I11'f) (Ifg)
3 3
N N N
DEL ﬁ:[ ) DNA %;[ /
N S S
N
(Irh) (i

The following subformulas further illustrate some of the preferred attachments

between the indazolyl, benzothiazolyl and benzoisothiazolyl groups and the remainder of
the structure.

17



H (Ivh) (IVi) 5 18 WO 2004/ 029050 PCT/ US2003/ 029976
NNNNHNHNH 4j \N4j N4A4N SSED, (1V))

W@ ROdN29050/m) 4 4 N1 j rNNOCN NS S HNH (PORYS2003/029976
(IT'Vo) NNN NHNHNH NNR FR-a R R NR NN

WD 2004/ 029050

(IVa) (IVb) (IVc) 519
PCT/ US2003/029976 1 1 k NI j NNNN 2 ~
NH NH NH
N N N
\ 2 \ 2 R
(IVa) (IVb) (IVe)
1 1
N
DA; bj\\ : y N
N N
N R’ NH R
(Ivd) (IVe)
N N
N RL\Eji N\ 5
3 A\ 5 >_R
F@: R S
S
(IVf) (IVg)
3 3
N N 5
S>—R N H—R®
N S
H N
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HRNHNR (IVd) (IVe) NN NHNH NN3\ 3> S>S
(I1Vf) (JV9 33 NNN \>NSS HNHNH (IVh)

W@ R0g4i029050 n a nore preferred enbodi nent, the fpCT/OB2008/029976
subfornulas illustrate some of the nore preferred
attachnents between the indazolyl, benzothiazolyl and
benzoi sot hi azol yl groups and the renai nder of the
structures of Formulas | and I'. 5 Nci X NNNNI1
i \N1 NNRR Nz NNRR2 X (la) (Ib) (le) 20 WO

2004 029050 PCT/ USZ 03/ 029976 D[?Q’VW\
S s S

(Vi) (IVK) (IVm)
4 4
N

N S S

H NH

(IVn) (IVo)
NH NH NH
N\R2 N\R2 N\R2

(IV'a) (IV'b) (IV'c)
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NX3NNNI J RS 3\>5SSNX (If) (li) N4 X
NNi\ ~N 4IN4 NS SS NX (lj) (1k) (lo) 5 NN
WORM4M29030 )] N1 NN2 N2 N NR RR2 O (I'"a)rPCT/UB3003/029976
(1"e) 21 WO 2004/029050 PCT/ US2003/029976 N O3 NN

N~\ N ~
o ]
N
DHL bj\\'N DNAl‘ \IN
N N
N R’ NH R
(IvV'd) (IV'e)
N N
i N
N
T Y
S
(IV'f) (IV'g)
3 3
N N N
N S S
H N
H
(IV'h) (V')

In a more preferred embodiment, the following subformulas illustrate some of the
more preferred attachments between the indazolyl, benzothiazolyl and benzoisothiazolyl

groups and the remainder of the structures of Formulas I and I’.

N N
1
X
N N

N N

1 \/N 1 \'N N\R2

N N N
R’ R X
(la) (Ib) (le)

20



3\S SN O(lI'"f) (19) In accordance with a nethod
aspect of the invention, there is provided a nethod 5
wo@booune®msé ng a patient (e.g., a mammual such asPEI/ONIAE)29976

suffering froma di sease state (e.g., nenory

I mpai rment) conprising adm nistering to the patient a
conpound according to Fornmulas I-IV or I'-1V .
Preferably, the disease state involves decreased
nicotinic acetylcholine receptor activity. 10 In
accordanc® wth a nethod aspect of the invention there
IS provi a nethod for the treatnent or prophyl axis
of a di ondition resulting fyomdysfunction

of nicotinig,acetyl choline recgptorf\trangmission in a
uman, conprisin a S %Ll g an
. QfNa conpoun cgor réi rmul as
-1V or |'R&Y .I&Fﬁfcorda eWthva hod aspect

mammal , e.g.

effective ano

of the inventi igre is provided M—+gthod for the
treatnent or prophylaxis of a disease oX.condition
resul ting fromiflef ecti ve or malfuncflijoni ng nicotinic
acetyl choline receptors, particularly a7nACh
receptors, in a manmal, e.g. a human, conprising

adm ni steging an effectiyve anount of a conpound
accordi ng\to Fornmulas I}V or I'-1V'. 20 In accordance
with a d aspect e invention there is ,

provi de thoge for tregkment or prophylRaxis of

a di sease orppoudi ti on resul

g from suppmesseg
ni cotini c agety| choline receptior transm ssiN i
manmmal , p8[ g a\@unan, COopr i g \adm ni in
amount o0 C und accd , rmul as |- N—4

I'-1V effective to 25 activate &7nACh receptor 22
WO 2004/02%ﬁg0 PCT/U82003/028E76 I n accordance m@?%
anot her nmet¥iod aspect of the %vention there i 89
provided a nethod for the treatnment or prophylaxis of
a psychotic disorder, a cognition inpairnent

N N

, 1
O N O
N
N \N
1 \N 1 \N N\ ,
M' N N R
\R2 O

(I'a) (I'b) (I'e)

21



(e.g., nmenory inpairment), or neurodegenerative
di sease in a mammal, e.g., a human, 5 conpri sing

wa@eaoskioe®seri ng an effective anount of a conpouPdI/US2003/029976

10

15

20

25

according to Fornulas I-1V or I'-1V . In accordance
wi th anot her nethod aspect of the invention there is
provided a nethod for the treatnent or prophyl axis of
a disease or condition resulting fromloss of 10
chol i nergi ¢ synapses in a mammal, e.g., a human,
conprising admnistering an effective anount of a

conpound_ggcording to Fornmulas I-IVor I'-1V . In
accor dafic i th anot her nmethod aspect of the invention
there i s prowi a nethod for

reat ment or
prophyl axi s oN—4 neur odegenéjat i y& M der by
activation of KNACh r to mammal , e.g.,
a human, c g adm ni i ng fective anount

of a conpound ding to Formyj-ag I-1Vor I'-1V . In
accordance wi th another nethod aspeGt of the invention

there is providefl a nethod for griptecting neurons in

a mamal, e.g., a human, from neurotoxicity induced

20 by activation of a7nACh receptors conpri sing

adm ni stering an effective anmobunt of a conpound

according to Fornmulas I-IVor I'-1V . In accordance

wi t h ardotabenrdanet woth ampthod asfect dfethe mventiony therdhmrprovided a method

provided a nefhod for the treatyrent . or.pro | axi s of

D P Gtk S B Gitve TR utt B4 PO ey oD £ 5isBac8 Sate e,
bimeh®g igfpaitdndnt) @BinpAass bdmidikteiial tb @ELpitiRasta icBmBound according to
mamal , e.g., a human, conprising adm nistering an L
o Hozmtlag d- Bt 1ot aﬁr%fswbngu e diseaseditalg inpolres Aeprepsed nicotinic
| - s 1saccordance with anot her net hod

asz%%{ %hgl etljﬁ%eépitoﬁ\?g{rl}{lﬁgn there is provided a nethod

for protecting neurons in a nmanmal, e.g., a human,

fromneurotoxicity,.induced 30 b 3 peptides . .

conpr | 91 gtk et PHESE Rpr U B Ju B iR provided a method
C O6P thid ek afifid® lodl }pﬁ@)hyhﬂis o adidease dr-doMdidion resultig. frohd dWPunction of
2004/ 029050 PCT/ US2003/ 029976 I n accordance with .
arfBtigic arebHehliag pereplop frapHBISTiPR, éh & ARk %S| & human, comprising
pra%&ﬁxﬁ&@riﬁg al B ade RbuRbf £ YdRbduid abddiRE td BInRias -1V or DIV
cholinergit function induced by A(3 peptides in a

manmal , e.g., a human, conprising adm nistering an

effect ih\{ o TRAL wq{h LmER0Y %B%gt of the invention there is provided a method

for the treatment or prophylaxis of a disease or condition resulting from defective or

malfunctioning nicotinic acetylcholine receptors, particularly a7nACh receptors, in a
mammal, e.g. a human, comprising administering an effective amount of a compound

according to Formulas I-IV or I’-IV’.

In accordance with a method aspect of the invention there is provided a method
for the treatment or prophylaxis of a disease or condition resulting from suppressed
nicotinic acetylcholine receptor transmission in a mammal, e.g., a human, comprising
administering an amount of a compound according to Formulas I-IV or I’-IV” effective to

activate a7nACh receptors.
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5 according to Fornulas I-Nor |I'-N . The conpounds of
the present invention are nicotinic al pha-7 |igands,

we@ioe@bl y agoni sts, especially partial agonPGI/ES2008029976

10

15

20

25

30

the al pha-7 nicotinic acetylcholine receptor. Assays

for determning nicotinic acetylcholine activity are

known within the art. See, 10 e.g., Davies, A R, et

al ., Characterisation of the binding of

[3H met h~l | ycaconitine: a new radioligand for

| abel I'i ng al pha 7-type neuronal nicotinic

acet yl ﬁh@cbﬂ%c{ee\gﬁlmaﬂ&ﬁer mdE 9?@{ W&@llﬁ%ﬁoﬁ- Q@e?e is provided a

38(5): As agoni sts r a-7 nACh

coathod rﬁaztstha raeatuseif o prophyﬂérm qfra)myyhcawl @S(Hdﬂ!, 2 pmmwnpamnent
a variety of diseases a S e

\A{ th Wﬁlgoge%qqﬁgrneﬂé,r 9}‘0 euro get‘neFﬁ(t) Id%l:sg S€ maa ﬁlgﬁln%ﬁ ed g, a human

agdtipt st dnfigisteHEE A ﬁf@tlikéarﬂm&lt bf g aﬁldpcgmﬂtab@irdmg to Formulas I-IV

ion-channel receptors that are conposed of five

semYt proteins which forma central ion-conducting

pore. Presently, there are el even known neuronal nAChR

subunits (a2 - a9 and (32 - (34). There are also five

f ur t heln angbudandeswisl pan@bgemethﬂd pénsct plothephegnsion dlegre guprovided a

S T

%‘B%g] gérat 1% ﬁx(: eﬁy or %lar%%srz Igt(': a ggeeﬁe { erR?)ﬁcgt?]cEq'thegﬁltmg from loss of

T linsrglt sypspsek incd niaﬁl&mi eqe] ¥ Rdnan rasmp{ﬁsla@ hémimisteringi anreffective

is the hom)pen meri ¢ ecept peformsdfrom

f i of & GRFIRRURS acepy n%‘ﬂ%’?ﬁg Z){Kl%h’f “high affinity

for nicotine (agonist) and for a- bungarot oxin

(antagoni st). Studies have shown the a7-nAChR

agoni shisacegidanes wislernotherrmethed penegt pine iByensey dhese iy provided 2

dj i

fn%&lg(? %?efn PQ ?r%t&%ﬁtg@rgﬁéﬁ\&ia ﬁs df 2 ﬂ@ﬁé;ﬁg@ﬁa}ugg tg%sglgiglnb}t hdtfation of

kmMC}agmepmts 1ntehmammail .4, mémrhaﬁ oconhrsimgeadehiojsteeing anfeffective

caBin pLa Compripddrr pe o TERREe TV ST 1 ever si de

ef fects than ni cotl ne. The conpound anabasei ne, i .e.,

2-(3-p Hdg@)@ 5,6-tetrahydropyridine is a
nat ur merw@ apgshetrmethod esRest of thsripvrating rthege is provided a

T&@fﬁgﬁ tfbplgroggﬁﬁg%eﬁ&g '&ﬁ A HammBe o€ humanoth fdur@bxicity induced

OoXl con abasei né i's a pot ént acti vator
oby petivatibn afi o 724Ci\E-@P04 AP HhePEiBRONS/20Xg8&FEve amount of a

ni cotinic rece Kern, Anmer. Zool ogi st,
DeomRHNd 3609 m%%’o#(’é{“ﬂlsﬁﬁ%ggg ie' anal ogs such as
anabasi ne and DMAB

3-[4- (di met hyl am no) benzyl | dene 6-
(3-1 I(n aCCOI‘da%l/CG with azlother r%ethod asgect of fhe invention there is provided a

method for the treatment or prophylaxis of a neurodegenerative disorder by inhibiting the
binding of AB peptides to a7nACh receptors in a mammal, e.g., a human, comprising

administering an effective amount of a compound according to Formulas I-IV or r-Iv’.

In accordance with another method aspect of the invention there is provided a
method for protecting neurons in a mammal, e.g., a human, from neurotoxicity induced
by AP peptides comprising administering an effective amount of a compound according

to Formulas I-IV or I’-1V°.
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tetrahydro-2',3" -bipyridine) are al so known nicotinic
receptor agonists. See, e.g., US 5,602,257 and WO

wW@Q200353060 One particul ar anabasei ne anal og, PCT/US2003/029976

10

15

20

25

30

(E-3-[2,4-di nrethoxy 5 benzyli dene]-anabesei ne, al so

known as GIS-21 and DMXB (see, e.g., US 5,741, 802),

is a selective partial a7-nAChR agoni st that has been
studi ed extensively. For exanple, abnormal sensory
inhibition is a sensory processing deficit in

schi zophrenics and GIS-21 has been found to increase

Sensor . i [

See. yeingﬁfh,&@%ﬁé:\e/z gﬁgﬁ 21%0%1—19 r}nétg&? 5%%5%6;1’?%% éf(l){l:nagn Ql‘%% Egsprowded a
32fetAdd (A&l viatihf inkilitibue of cchulmeug‘ld ﬂmh:ltloh 1ndilck<h bymAR @eptides in a
be a seL+ct|v a7- nAChR a IS Trqglsetron [ é; d
| dPEMBAM %G E0D Hm%‘h MPHNG |a5m§n§§%aew Ve greut ofga compoun
Mage86rdeilg 18 Formuldd VDo By Ant agoni st Tropi setron (1 CS
205-930) is a Potent and Sel ective A7 Nicotinic

Receptor Partial A og nist. Bioorg. Med. Chem Lett.

gggglght éﬁaln é%qﬁﬁ%%%esgpﬁﬁggﬁﬁgﬁ.gﬁg?ﬁg%ﬁmgrlggpg%gmmﬂmmy

r aagjoniats, lespecially padiab ragtuhists, 1fdrothd arl;ﬂlab7o mcatlmnsacetylcholine receptor.

Suj t abl rou s |ncI |, pr.gpyl
" SarBpr Refrpie ERimE st ieholige o Hova Gl gig . see
W&ﬁg]SDa{/ﬂéé/ AR, @T@y%aﬂaﬁeﬂﬁhﬁﬂ of Hige BinKinl quBH'flrﬁéthvllvcaconitine: a

preferably has 1 to 4 carbon atons SU|tabIe alkoxy
i Eadiolieandy forlabeling a P8 , QR; 3 ABRGHNE receptors.

| S u I h| lkyl -
gﬁgﬁﬁéﬂ?ﬁ“ﬁ% e Borﬁ? ybi p?%ﬁ?‘“ﬁ?@ 10 paciRs, te
4 cogfpouadshan welhin ﬂ&.lptoabylexmlalnsiliidatmﬂng rof g sariaty lofi dliseases and
thio an thio cl oal k ns. a c I. C..

o gt Ge8FReE YA bt siRbnc SBBRS idiPline receptors
h:’:mfelh Hé’anﬂ gagtlrﬂ 161@«blbﬂiﬁmelaé@ﬁl ﬁ)és ﬁiuii dra bblﬁpfsyﬁ bﬂﬂ{lelk ydbuﬁit PHRA&ENns which
i ncl ude cycl opropyl, cyclobuty cycl opentyl, and
cyeTBRELYT2 al i 1y ng&du%tmgtp&m ePreytFalhgipl arg plsvisiskrionay Regeonal nAChR
S%hﬁﬁﬁﬁft%w-,w ngo Thére ake aflbRRAL HiktherPRBunits expressed in the
bi cycl o[ 3. 1. O] hexyl WO 2004/029050

P(DEI@SZ@G@I\@@@%@m @lcPbal kexy neans cycl oal kyl - O

groups in which the cycloal kyl portion

The nAChR receptor subtypes can be homopentameric or heteropentameric. The
subtype which has received considerable attention is the homopentameric a7 receptor
subtype formed from five a7 subunits. The a7nAChRs exhibit a high affinity for nicotine
(agonist) and for a-bungarotoxin (antagonist).  Studies have shown the a7-nAChR
agonists can be useful in the treatment of psychotic diseases, neurodegenerative diseases,
and cognitive impairments, among other things. While nicotine is a known agonist, there
is a need for the development of other a7-nAChR agonists, especially selective agonists,

that are less toxic or exhibit fewer side effects than nicotine.
The compound anabaseine, i.e., 2-(3-pyridyl)-3,4,5,6-tetrahydropyridine is a

naturally occurring toxin in certain marine worms (nemertine worms) and ants. See, e.g.,

Kem et al., Toxicon, 9:23, 1971.  Anabaseine is a potent activator of mammalian
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preferably is a cyclic, bicyclic or tricyclic
saturated hydrocarbon radical having 3 to 7 carbon

wat@a®29050 Cycl oal kyl al kyl groups contain 4 to FCT/Hf19081029976

atons, for exanple, cyclopropyl nethyl,

cycl opropyl et hyl , cycl obutyl et hyl, and

cycl opentyl net hyl. Cycl oal kyl al koxy groups contain 4

to 7 carbon atons, for exanple, cyclo propyl nethyl oxy,
cyclopropylethyloxy, cycl obut yl met hyl oxy, and cycl o-

1 0nigetitie ravemtpngl oXse, e Zh&Keny dmerl Kgologisid 28,29, é%$5<yCa1tany pnabaseine

gr c b u I 4-..al k
%Hlpo%y QL[J:h gs afﬁgl?% r?tga%lg&jl VL no{%é&(%éneglypo o)be ?ﬁgﬂe] 3,4,5,6-
at tetl‘shydan7 D?FblpyhcﬁlhdﬁlayﬁﬁisﬂdmanVYﬁcaﬂucewcéptaﬂ kgzdmﬂiOLSBe, e.g., US

oo 602> S Bl S0 4B ong Buticllr atbaghisy Giatos, (B-3-[24-dimethoxy-

i

-

5 SUksizylidéa8tanab&EBE SaldPkno¥h &' PRI CakPOROGY @Ae'e Ce.g., US 5,741,802),

radi cal containing 6 to 10 carbon atons, unles
| nidiacsglestive paThal rAChRS aganigh that Aps beeg stidies! qxtﬁﬂswale/ For example,

zﬁﬁ%gnal @ﬁrﬁ{)%%bugﬂ (relgéc ? P%géc/ij pr (%léps?ﬁ%&e%cﬁ?\% ?&él‘#oglr]%h%g B¥d GTS-21

s ulles thieéru fomeld dmmcmaseman@ry uﬂﬂstuﬂothbgugh ahtexgeumn wlth wl7-nAChRs. See,

B L R T A

10 hydr oxyal koxy, car boxy, cyano, acyl, al koxycarbonyl,
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al kyl t hi o, al kyl sulghl nyl, al kyl sul phonyl phenox o
and” acyhestler( engpound geuehy s knows tpihce potelastive agrre{@sR agonist is
r et @bhiskiors gteurlﬁﬁe@uHscﬁf pbh 81 l))cr) nt?cfbtlﬁﬁ ApdAnd Tl E Macor et al.,

unsat ur at éd “het érocycli ¢ “groups havi ng one, two
t hMgﬂMTtCMﬁtmm (IES056B 05 istaP dlént g Seleeﬁ\@mw Nicotinic
rein at e st
& i

at s? s h%@gr@%?}’gﬁ ’%:%gﬁbl}aﬁgﬁ ai gsorl >

to 3 hetero- rlng atons selected fromN, 0 and S.
Suitabl e saturated and partially saturated

het er oAV} Broyshai seppce sepightisheinr branghed:qhain diphetés Igpirocarbon
t %ﬁl@!ﬂylgé'vﬁ]gu};@ﬁﬂbly 195 r@@fﬁi&f)ﬁ gnyé itabl¥ reﬁ 1 gbl{ﬁélmflude methyl,
i peridinyl ,” pi perazinyl, norpholiny
arcihlrsopylkieopremilt taitylesehdutl, caadydrt-gutwlu pS i ncI ude but
are not limted to furyl, 26 WO 2004/029050
PCT/ US2003/ 029976
Alkoxy means alkyl-O- groups in which the alkyl portion preferably has 1 to 4

carbon atoms. Suitable alkoxy groups include methoxy, ethoxy, propoxy, isopropoxy,

isobutoxy, and sec-butoxy.

Alkylthio means alkyl-S- groups in which the alkyl portion preferably has 1 to 4
carbon atoms. Suitable alkylthio groups include methylthio and ethylthio.

- Cycloalkyl means a cyclic, bicyclic or tricyclic saturated hydrocarbon radical
having 3 to 7 carbon atoms. Suitable cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl. Other suitable cycloalkyl groups include spiropentyl,
bicyclo[2.1.0]pentyl, and bicyclo[3.1.0Thexyl.
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thienyl, pyrrolyl, pyrazolyl, imdazolyl, pyridyl,
pyrimdinyl, indolyl, quinolinyl, isoquinolinyl,

woaphokapse di nyl and the i ke. O her exanpl es oPCT/US2003/029976
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sui tabl e heterocyclic groups, are 2-quinolinyl,

1, 3- benzodi oxyl, 2-thienyl, 2-benzofuranyl,

2- benzot hi ophenyl, 3-thienyl,

2, 3-di hydr o- 5- benzof uranyl, 4-indoyl, 4-pyridyl,

3- qU|noI|nyI 4-quinolinyl, 5 1,4- benzodloxan 6-vyl,

3 i ndoytyeloalkewy r@eans, cxlonlliyl)-h appgpyinahehy [the cycloalkyl portion
[

o IIOSRRK) is revlic TR Aot ot hiEYapbog. pical faving 3 10 7

pyeaghoplagdms. and 3- car bazol yl . Substituted heterocyclic

groups refer to the heterocyclic groups descri bed

above, 10 which are substituted in one or nore pl aces

by, f orCyeloalmlaﬁcyl hatagen comtainl , 4 akkyl, <>airH€>ﬁ><)/a,’com§y&1310 example,

trifluoro nitro, oxo, amno, alkylamno, and

di AP RPICRMnHE F?é(BIPE’ES’WIGWI SHEIGREYSietSt e CBeloRse eyl

nore tines preferably have 1 to 3 substituents,

especially 1 or 2 substituents of the exenpllfled

subst i @Yé%@giylaﬂf@m geovas eehtain g to Adiban stoggclor a&mple cyclo-

e R ohl‘éfyﬁv#ﬁxl{ze?y?tse R 10
t lpentybngghyloxks of Formulas -1V and |'-1V i's
preferably H F, d, Br, nethyl, nethoxy, or am no,

R2 is preferably H or nethyl and R3 is preferably H,
F, O, Thé Qy@Balkﬁ%ﬁ%'ycloﬂE%/ka’Wgroﬁﬁs @aﬂ'%osubﬁitﬁt@d byt Ly, €1

conpounds of Formul as

V,atbwromy Famigp, nRmoalkglaminico p}‘h@mgl t%l%{hmanyﬂoms, and/or
r I t hyl
2- tel:]]'@g Qﬂﬁg% %lﬁ%hgﬁ%ﬁ%??%?y bonato phenyl , and
R3 is preferably H F, , Br, 2- thlophenyl 3- 25

t hi oph 3- fur Al so, i.n the conmpound
of Fgr %ﬂiy &g IOW b?gwg‘?té’Fg§ea(E¥|a§ PRft O gequp ogrsubséltuent refers to

t BhoRb@ANd carBodyrlioRB&ON condaifih Y4 to PIIEBMben oa’forﬁ?tm&%)! indicated
30 Al'so, in the conpounds of Fornulas I|-1V, i's

poBrBYish| Puitpble a7l gpupomeinde 9bev/l, p@ﬂ%@@%@@? Substituted aryl

B MR PR CEBP Bl wh o BRI onk B o s

by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, amino,
alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, and acyloxy (e.g.,

acetoxy).

Heterocyclic groups refer to saturated, partially saturated and fully unsaturated
heterocyclic groups having one, two or three rings and a total number of 5 to 10 ring
atoms wherein at least one of the ring atoms is an N, O or S atom. Preferably, the
heterocyclic group contains 1 to 3 hetero-ring atoms selected from N, O and S. Suitable
saturated and partially saturated heterocyclic groups include, but are not limited to
tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
isoxazolinyl and the like. Suitable heteroaryl groups include but are not limited to furyl,
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N- (I - Azabi cycl o
[2.2.2]oct-3-yl)benzo[d]isot hi azol e- 3- car boxam de,

wOR(AZIaDI cycl o] 2. 2. 2] oct - 3-yl ) benzo[ d] i sot hi PeDU2083/629976
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ar boxam de hydrochloride, 5

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) benzo[ d] i sot hi azol
e- 3- car boxam de,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) benzo[ d] i sot hi azol
e- 3- car boxam de hydrochl ori de,

N-thie88) pyrrodylapyrezadylojnBd@zoilartridl, pyrjmisingd, indolyl, quinolinyl,

d t I ' . .
SRR Sufindr AR SO, i ower expmeles of ifeblsirosapti
e g”foxqa[he&a{mdﬁnmy dﬂ%hl_l_kcﬁiidg@ﬁ 2|-thI‘d§§{1 2-bbz 001G ﬂyéll D—binzotluophenyl,

i ndazol e-3 - car boxam de
N-3( ‘511 n&b&bﬁ %&}WBISzbezﬂzﬁwvl 4-1yqoy], fmmgémugwémwa fsginglinyl,
m ﬁ@-b@ﬁé@&féﬁm By, @emdoﬁl‘i ﬁ)ﬁ‘r(%d' 3 4912@%%@@111523425 Hdolyl, 1,5-
oct-3-yl)-1 Hi ndazol’e-3-c ar boxam

N-fehaReDpiD- &yh%mdylo@zomnmnybti lzsangzq»fyranyk Prighamiglagol3t-laB-

ngggfgﬁ |cyc 0[2 2.2]oct-3-yl)-1

H- i ndazol e- 3- car boxam de,

gt))(((arSnS) Wg bﬁ%g{cg éz gzrg_2 sor% er to Mll )he]élr_gclyglgcaér%hgs gésgr?}ged above,

1-Maeiyre slbdtitistpaIne o@n{b?égl@é@mydﬁyr example, halogen, aryl, alkyl, alkoxy,
N- 1- aza- bi cycl o[ 2, 2, 2] oct

1-yech friflyorpmeitsz e, g ambv@x en@mo and dialkylamino.
N-1-aza-bicyclo[2,2,2]oct-3-yl, (9

1- Met hyl - | H I ndazol e- 3-car boxani de,

N-1-az d%aﬁicaIyCWh{cB, &p 2dubstitu@dydne or more times preferably have 1 to 3

| g&%ﬁtx@u&g - g’é%] s%ﬁétttlienk%fbtgg%g{:gpq@eg%ﬁgs%[tugnts 'ﬂogenated

[ Zadicadd akh §hMb atell ARG QXY pRENAD HhbrERtddl a@a@ﬁ&u& fMalb radical
oxgmcde 28 hyd%eclnlfor mat e, I\E’ 1- %Aﬁzp%bl cyclo [2.2 ]ﬁ a0 Tt

octcinas Wiflyorgmeliybno) - 1 H- | ndazol e-3 - carboxanmi de,

N- (1- Azabi cycl o

[2.2.2]oct-3-yl)-5-(cycl opropyl)-1Hindazol e- 3- car boxa

m de Hy dhcot@npands of\IFQI.‘I;mAzsabI‘é)anﬂ @’-I'?, R'2 preferably H, F, Cl, Br,

ggltuﬁ@y %L%tgpzﬁ;éfog rararlﬁ]no3 % 15? preferably grorlngth% 5l Rg‘) 18 pre%rably H, F, Cl,

N-Hrlméheh etk o2 atim]. oct - 3-yl ) - 5- (phenyl ) - 1H i ndazol e
- 3-car boxam de hydroformate, N (1-Azabicyclo [2.2.2]
oct-3 -yl)-5-(thiophen-2-yl)- 1H-indazo|e3-carb

oxam deyjso, hlnﬂqé o g@kﬁk’ 6f PorhdiaR 14V R8T-B’ R is refergbly H, F, Cl, Br,

-yl )-5-(thi ophen- |ndazole3-car oxam
h)?dﬂltﬂi)b@ﬁbt?ethl@enyl 3 ﬁlryl or phenyl, R?is preferably H, methyl 2-th10phenyl

(tin Aﬁg‘g}l '?‘ggl)’(arrﬁp(}]lgllﬁ andg RY llg prefe(r bl]y%)hlgnCI?’ gr) 2—th10pheny1 3-

azo e-
thlophenyl, 3-furyl, or phenyl.

Also, in the compounds of Formulas I-IV, R* is preferably H, F, Cl, Br, 2-
thiophenyl, 3-thiophenyl, 3-furyl, phenyl, or methoxy.

Also, in the compounds of Formulas I-IV, R’ is preferably H.
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hydr of ormate, 28 WO 2004/ 029050 PCT/ US2003/ 029976
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -5-(brono) benzo[ d]

w0 sotie®io| e- 3- car boxam de, N ((3R)-1-Azabi cyrCDUS2003/029976
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[2.2.2] oct-3-yl)-5-(nmethoxy)benzo[d]i sot hi azol e-3-carb
oxam de hydroformate, N ((3R)-1-Azabicyclo _
[2. 2.2]oct-3-yl)-5-(brono)-1H i ndazol e- 3- car boxam de,

N-((3R) 1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) -5-(cycl opropyl )-1
H- i ndazZcardng arsormninesbasppej of Brdrvetien, the compound of formulas LIV

abicyclo [2.2.2]oct-3-yl)-5-(furan-3
- 1(S(Sé‘liglg)&l:—cll-llcrﬁuﬁazol e- 3-car boxam de hydrof or mat e,

NN{(B—@zamcM@[Bizc%mta -JitheRzd]{llismtliiaz®lesB-rarbofnnday| ) - 1
N_I? ?g %’thilc}g a[g ﬁt%j%cﬁ%rj}l%%nzo][g]lswggz% og -rcr;?rtb g}’(amide hydrochloride,

[ 2\1-2(32{])-0 Q&zaBrcybl))[Z:_E Q]obﬂ-@-@l’)@éhzg 'd%lg)th}}zcx; ; ﬁaf:bfé(f%ude

(d - 3-car boxam de, éﬂ

[ zN'E 3§§ 19’%%ab@yslpﬁl%2]@9h$-aab@wo igothiagolei3iqathexamisedydrochloride,
Q@g@QT "I“ﬂzq cyﬁ?ﬂ)@rﬁ]?ét@%lg%enlz\b[gﬁ&@x z:llo'léAg %be%%é}hﬁe
HNﬁ(é&bIPganm«J [BéxAnitefeyl)ehzdyHsotlfiaroles @arboxamide hydrochloride,

M BRI LS P RSk Bedbdadadroro) benzo
N-N-(3 S zabichZlafd. 2. 9job 0} -31) A TR inde 10133 Y hbokarhit AoayBasE@] d]

Nﬁf (GRS AR Sisioied Sopiss-sh AFbczsis f powoxssiigho) - 1
§ @lﬁagrcgém&@@]@hdﬁyl%%%—1ndazolﬁ-§-carb?¥amde h)é Tl}loric}_e‘

OC - uran

1-Azgbiexldld RS-y vy Hrindaaplvet-egrboxamide,

H | g(g‘io%z%ggcgr ?x ?r%t%’é}% )>- ﬁh %%ZSP)#&%%EO’&BE&WY&OC%JOIMG

N-1¢¥BBY - IIHAm&izolesBGJ:a‘.i)bd}@nﬁdeZN 1-aza-bicyclo[2,2,2]oct-3 %1
gﬁhiﬂe&l&}g Sl}éir@azo e- a1%o}£an)ndéaL Nl_!-lI agg-%fcgllcl%[Z 2 S]%rct g_);l?m de
(S) 1-Methyl-1H-Indazole-3-carboxamide, N-1-aza-bicyclo[2,2,2]oct-3-yl,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-(bromo)benzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-5-(methoxy)benzo[d]isothiazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-(bromo)-1H-indazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-(cyclopropyl)-1H-indazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-5-(furan-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-5-(phenyl)-1H-indazole-3-carboxamide hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-y1)-1H-indazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-3-y1)-1H-indazole-3-carboxamide
hydroformate,
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N-((3S)-1-Azabicyclo [2.2.2] oct-3 -yl)-5-(thiophen-3
-yl)-1 Hindazol e-3 -c arboxam de hydrof or nat e,

wOR(a02wabI cycl o [ 2. 2. 2] oct - 3-yl ) - 6- br onobenz oPCT/US2003/029976
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[d]i sot hi azol e- 3-car boxam de, N-(1-Azabicycl o[ 2. 2. 2]
oct-3-yl)-6-cycl opropyl benzo[ d] i sot hi azol e- 3- car boxam
de, 30

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(2-fl uorophenyl ) benz
o[.d] i sot hi azol e- 3- car boxam de, 29 WD 2004/ 029050
PAYAB8>de'srabpyctp 2.2 Rlogt3 A@aioffbeym)beqzz[cﬁlsgqhw@@ke -Bcarboxamide,

ORI B Rt o AR BARL By o

odtyd®fgrnates- ( 3- f | uor ophenyl ) benzo[ d] i sot hi azol e-3-carb

8???2?%%1 A%l%{ciélm#@gﬁig{%[é@éqé% 1H-indazole-3-carboxamide,

[ A(cay mL@@eicgclafmzjaee@m)@'e(cy&oﬁﬁsgﬂpﬁHtlﬁaézﬁle 3-carboxamide
N-((l Azablcyclo [2.2.2]
d@’?ﬁ¥m% (4- fluorophenyl)benzo [d] isothiazole-3

%S@ﬁﬁ‘%ﬁﬁmﬁaw%ﬁ‘éﬁ%ﬁ%ﬁ U el

deefdrosateri de  hydr of or mat e, N—((l Azabi cyclo [2.2.2]

[ g\? (§R¥- —z%zi'lgll(o 1%&&;2]88- a—x}b% (_?)ﬁenifa 1H-indazole-3-carboxamide

Nh@&mﬁiﬁhugyclo[z 2 2]oct 3 yI) 6- (3-furan-3-yl)benzo[
d]|%8th|azole boxam d hydr of onmat e

Kkébﬁzeylemow Ploety3- 351&5 (Hugphen@- y%kﬂﬂdnmwz%carboxarmde
[ (ﬂ ((%R} ﬁ“ﬁ%@ﬂc?cl@@cﬁ]g&)@% @e(bt}ucr)#ﬁeﬁ§ W RRLANELR-1-GarBoxainide

(Tor phol’i n- 4
@~¢©6ﬂﬁwﬁzole 3- carboxan1de hydr of ormat e, 15

az oﬂcl&%?‘%ﬁ%&&&nﬁﬁ]g&% )% (ﬁugphen@ ‘?Wflplﬁ azzgiecg-ca oxamlde

car
Nh@&mﬂiﬁbwpyclo[z 2. 2] oct-3-yl)-6-phenyl benzo

Nﬂ«@?&zg Q%}%&&Z %%]c?c?—x ? ge(brogq%()jbre%;cgj[a]q‘si)tthlazole 3-carboxamide,
[ X238 pMzaB’acydla'\Lg 6 2(]&¥I3L3ﬁ} 5: n&’eﬂth/dx)yﬁ?ﬁ%fei]ﬂ&ﬂlﬁ;%l@ 1382 dxamide

-car boxam d Azabi cy
[ky«irow@ete,s yl)- 6 (pyri di n- 3 yI)benzo[d]lsothl azol e-3

og?((g@xﬁ&gﬁcycﬁgpaﬁgc? i%ﬁ{gﬁrbml\iﬁ%l di'g‘éallzg%et- -carg%)%agué 2]
- da((BY}aAraEcyclo[2.2.2]oct-3-yl)-5-(furan-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3S5)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(phenyl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-3-y1)-1H-indazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d]isothiazole-3-carboxamide,

N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-cyclopropylbenzo[dJisothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6~(2-fluorophenyl)benzo[ d]isothiazole-3-carboxamide,
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N-(1- Azabicyclo [2.2.2] oct-3
-yl)-6-(pyridin-4-yl)benzo

wQ djoumeioré azol e- 3- car boxam de hydrof ormate, PCT/US2003/029976
N- ( 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen- 2-yl ) benzo
[d]isothiazol e-3-carboxam de, 25
N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(t hi ophen-3-yl)benzo
[d]isothiazole 3-carboxam de, N-(1-Azabicyclo [2.2.2]

0o ct-3 6- (bromo)-1 Hindazol e-3 -carboxam de,
N1 Az épml@uz& Vpotz-2i)-6cetfroroppenylibenold entigazple-garboxamide

}+.%ﬁ§§E - 3-carboxam de hydrof ormat e,
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I\I-IGI{(B—EQM&@NQ{B[MQM@S -yl)-6-(morpholin-4-yl)benzo[d]isothiazole-3- ~carboxamide
[ oct-3-yl)-6-(3-fluorophenyl)benzo[ d]
?@éﬁ%g %-3- carboxani de hydr of or mat e,

15 NI(I((ﬁR)zaﬂlcﬂé{blms&tCB—ylg -phenylbenzo[d]1soth1azole—3—carboxarmde

.2 Iuorophenyhﬁ Zo
[dl}IT(g-@tZﬁblay(gq)Ié 32]09}33(151()_,-)@%1@@ eng@| 1soth1azole—3-carboxannde
N- gaablcyclo[Z 2.2]oct-3-yl)-6-(4-fl uorophenyl
) bénzo |soth|azole 3- carboxam de hydr of or mat e,

N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-(pyridin-3-yl)benzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-3-yl)benzo[d]isothiazole-3-carboxamide

20  hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-4-yl)benzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-4-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-2-yl)benzo[d]isothiazole-3-carboxamide,

25  N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-(thiophen-3-yl)benzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-(bromo)-1H-indazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(furan-3-y1)-1H-indazole-3-carboxamide
hydroformate,
N-((1-Azabicyclo[2.2.2]oct-3-y1)-6-(phenyl)-1H-indazole-3-carboxamide hydroformate,

30 N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
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H i ndazol.e; 3- c.ar boxam de
carboxamide hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-furan-3-yl)benzo[ d]isothiazole-3-
carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-furan-3-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-methoxybenzo[dlisothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(morpholin-4-yl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-phenylbenzo[d]isothiazole-3-carboxamide,

‘ N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-phenylbenzo[d]isothiazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-3-yl)benzo[d]isothiazole-3-
carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-3-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,
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icyclo[2 oct yI) Z nethoxy enzo[d
gipidiee- 3- carboxanlde N-((3S)-1- Azablcyclo

Tk o g e
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6 phenylbenzo[d]lsothlazole 3- car boxam de
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C]L ngflin blc}}(QO [%f Oi]gqt:_; -y1)-6-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-carboxamide,
N-((38)-1-Azabicyclo[2.2.2]oct-3-y1)-6-cyclopropylbenzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(2-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(4-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate,

N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(furan-3-yl)benzo[ d]isothiazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-methoxybenzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(morpholin-4-yl)benzo[d]isothiazole-3-

carboxamide hydroformate,
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arlb(dmafmmbée di hydr ochl ori de, I
Iﬁfsé?iqld%‘\ﬁ BB s BRI RERE ars g

R abi cyc ol 2.2 2106t - ayl) - ﬁ?n 4 car
o&gmcéﬂzah@wls@ Sost s Chiopish- g dBrinawig g Loarboramide

eegdie- 4- car boxam de, 33 WO 2004/ 029050
P /' US2003/'029976 _ _ _
N-X-4@S)-d efezabicydolA )2 Joctad silyibelobitfer; 32ylp Heind@oler T-aarboseaide

h‘%r%r agl - Azabicyclo [2,2,2] oct-3 -yl)-N(1
mf' %- ylmethyl) amne, N (1 -Azabicyclo [2,2, 2]
0 N—t(l&zabﬁbydi@[aw] betadzyl)-g-mhethatybenvald]dethiazole-3-carboxamide,

N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-7-methoxybenzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-7-methoxybenzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2,2,2]oct-3-y1)-N-(1H-indazol-3-ylmethyl)amine,
N-((3R)-1-Azabicyclo[2,2,2]oct-3-y1)-N-(1H-indazol-3-ylmethyl)amine,
N-((35)-1-Aza-bicyclo[2,2,2]oct-3-y1)-N-(1H-indazol-3-ylmethyl )amine,
N-(1-Aza-bicyclo[2.2.2]oct-3-yl)benzothiazole-4-carboxamide dihydrochloride,
N-((3R)-1-Aza-bicyclo[2.2.2]oct-3-yl)benzothiazole-4-carboxamide dihydrochloride,
N-((35)-1-Aza-bicyclo[2.2.2]oct-3-yl)benzothiazole-4-carboxamide dihydrochloride,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-1H-indazole-4-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-1H-indazole-4-carboxamide,
N-((3S5)-1-Azabicyclo[2.2.2]oct-3-yl)- 1H-indazole-4-carboxamide,
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N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-3-(thiophen-3-yl)-1 H-indazole-6-carboxamide
hydroformate,

N-(1H-Indazol-6-yl)-1-Azabicyclo[2,2,2]oct-3-ylcarboxamide,
N-(1-Azabicyclo[2,2,2]oct-3-yl)benzothiazole-7-carboxamide hydrochloride,
N-((3R)-1-Azabicyclo[2,2,2]oct-3-yl)benzothiazole-7-carboxamide hydrochloride,
N-((35)-1-Azabicyclo[2,2,2]oct-3-yl)benzothiazole-7-carboxamide hydrochloride,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-7-carboxamide,
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NABRMH1 Ar@Dieiclof2 %Q]ocl 3-ylcarboxamide, N-1H-indazol-7-yl,

LA B B GGl Aad 2 0Rbait e BLRRNAC R 1,

1{S)zh—Alzabgp(yb]o[22,2],021]—3)gioaﬂwyhmﬂe,khmmﬂudml-4 v,
1 TR e S 3losy Stensymidechspaptiigesl-+1
beanz gt bic pa6R;24¥dt-3-ylcarboxamide, benzothiazol-5-yl,
(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-5-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-5-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-6-yi,
(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-6-yl,
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1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl car boxam de,
benzot hi azol -5-yl, (S)
waz0@psecycl o[ 2, 2, 2] oct - 3-yl car boxami de, PCT/US2003/029976

benzot hi azol -5-yl, (R

1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl car boxam de,
benzot hi azol -5-yl, 30

1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl car boxam de,

benzot hi azol - 6-y

1- Q&alAFW@V@?[2;222]29to%>cflcabyxa@ad%@ﬁwlu@zol 6-yl,
g(e:fl_ G o%% gs}%t -3- g%érb%?m%ﬁg%e%&%gol -7-yl,

1- (82 d-Avielyicyaj[2,22] @FrSeyleBbodannddy baremihiterol-7-yl,

bepzat pi azal - &yl _ .

VRN Rra g geeb e, b1
5 be(flmim@?c%[m :aabct A5)- (1Hindazol-3-ymethyl)-amin

1- Aza- bi ] oct boxam

bek 4 ﬁzg-%&yclﬂ% 2]%c‘r(-$§yl) (1 1ndazol 3-ylmethyl)-amine,
L (31 DAYl 20261y M AL Yhélfyl)-amine,
( 1(-%&—@9@@:[2@?29@ 3291 CHH-Bdargl-Ac tibtethyDeanaine, 3- v net hyl )
DBt Blrarigpa2 2ot -G pdezplr iy mebbmisey | et ny )

10 - a@R)iB-Aza-bR)yclo[2,2 2]oct 3 yl) (lH mdazol 4-ylmethyl)-amine,
(1- Aza-bicyclo[ 2, 2, IEIy (1Hi ndazol 3- yI met hyl )
a

- abrévea-bic 0[23@&0%13&51%(16{ [nslazdy- 525111”@@16’ mipe,) - { 1
Hasg @fiA% bﬂ:yMl)[QBZ @psl:tls DL indabi §- }me%ﬁﬁ) Qﬁl&ﬁcl 0

m ne, 10
RR) (1 Aza blcyclo[2 2 2]oct 3-yD)- (lH 1ndazol 5 ylmethyl) amine,

1%% IQE}‘? (g[bzzzio‘% 3ggﬁtH @X@ﬂ(};lmte{hégﬂaml 4-yl et hyl)

15 H-(ISD1 (:IlaA@:i bﬁyg/lb[rlﬁlh]ybt)} §i(hig-inda)]1-6-ylmethyl)-amine,
/—\i Aza g)égrlclg 2,2, oc 3 {) (%H 1n3azoll6 -y. nr11e(%1?}%1§!aml5neyl methyl)

( 1(16% m&ﬁy&{t 9[2?00%3231111% -Bid¥2o).- 7(&:%&9}3%%& 5-yl met hyl)
H-(Shﬂlaééa bEY@Pﬁ%&:HWtﬁ (Hé—ln£501(73)'hr(elh}d)é@amb; cycl o
E é ;(IZJAZQ % cyglo[Zyi %]'0(:93 '37'1) (Tﬁ%@azoﬁ-xfimn%ﬁyaﬁ‘ima,m ne,

20 (](-1Am-ﬁj¢3&y¢2,@[22002—§%ﬂp@bnﬁ)tmlaz)ol-éﬂ-}lhbﬂhgb-aﬁhneﬁ yl met hyl )
;-&g%@:é%‘} géyé}mﬁlg&) élg,l(lg.p@zotbjg%zol%%dmethﬂ)l gmlgw
( J(Ré\;maa Bic?u@izZz ,2l0él- 2G1)(Benybthiadith-y ek -arkmg] Met hyl)
( 117&6:2@ bé%@%? 82boch3 gl obenzpihiazol-f pimpthid-astine - y| met hyl )

AQ : %%8}"11%[?% 2£o<~2t 1% yl (%enz?tyla%%l %lg{eﬁhlyz;z%?lp %- yl net hy

25 | )(Raafﬂl -Aeg-bic®)lo[2,2 2]oct 3- yl) (benzothiazol-5- ylmethyl) amine,
lggﬁar%)écycyo‘fi 2 &fdctz 32})11 % tenz%t}}[:!lz)oi-g Bylt;' Ia%r?el 4-yl methy
(S) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-6-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-6-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-7-ylmethyl)-amine,
30 (S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-7-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-7-ylmethyl)-amine,
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wo peoan29es) (1 - Aza-bicyclo [2, 2, 2] PCT/US2003/029976

10

15

20

25

30

(R
(1- Aza-bi cycl o[ 2, 2, 2] oct-3-yl)-(benzot hi azol - 4-yl net hy

oct-3-yl)-(benzot hi azol -5-yl met hyl ) -am ne, (9S)

(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl ) - (benzot hi azol - 5-yl net hy
[)-am ne, 25 (R

(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl ) - (benzot hi azol - 5-yl net hy
l)-amne, (1 -Aza-bicyclo &hz,.z, 2] oct-3 -yl)-(b
endodri-bigylo[8.23lestt3ylmetharhi (AH, indagpl-3-yl)-amine,

( )1(_32@%2%-%}6?%8Eﬁ,g]o%lé’-%ﬁ&ﬁ%ﬂ-z1}&&%9%0%@1%1%51{&' yhnet hy

l()1(31)2(Wﬁ’wbb[mz]og}-@wlrlﬂéihw{}ZHJgﬁiaZﬂﬂq}g}Mm:h;e@i >t/)| met hy
~a e - a-,nl.C y . CI.- .~ -

o R St ARy ki BriRagbi &t aind

l()K:S?ﬁ?ﬁgé-ﬁié?g@[QZZ,Z]oaﬂ-SlQIméfhyﬂ-Qlﬁ-bﬁMMWlﬁélﬁiﬁeY' yl met hy

( 1(RA£k%é@%@%[%ﬁloz]-ér&m@hxl)-yH(—B@ﬁmitﬁlhylérmﬁnw- yl met hy

| ' P 976

A

H -b8yslb])2; 232 - -(1H-indazol-5-yl)-amine,

o LSBT b U e 29

b et S esaB Ol 20} o)

H- @1 @aéa-gi&yglp (. Zalpfte3 -yl[glezc}gjl)—g 1 H-mdazo¥-6-yl)-§nﬁne,

( ;(%&g]gﬁé-?ig?&leEz?z,2%8&99%&591}-&%1-&%201!6%&%? ol -4-yl)

e TP TR

- g o- - hi . - - ] -

I—Lat?}]gé% .—élg}_/c}}@??zaﬁ]o?c%fylf@%hyl)-(’lﬁ]—m azol—%—yl)yénnne, y

( IRAURARA-Bigt10[222, 202 Dotmedyl)-(BL-ihol-( Bth-bf@z ol - 5-yI )

-am ne,_ . ; .

(AT nnt{ 303 ey ymashisgy - pamingiazol

5-yl)
- j e - » 2 ~ . A _ .
(O %}%1%%2,22 Ao on eyl Genzoihiazol-tyl-amine, | 6-y1)
- 4R ﬂeAzz.(-‘Q;):yclo 2,2,2]0ct-3-ylmethyl)-(benzothiazol—4—y1)_-amine,
LR B Tocks Gy RS il 20! - 6 V1)
6-yl)

( i(S)_ﬁ@aA:bi—bi;lmﬂqu,Qgcﬁ]%?hm&gjbl(ﬁaizkz)ﬂlﬁ@zo(-iﬂy!l)LMﬁa,oI -
- e A= - DI Cycl O , .0 - .
-m&-ﬁ%@wﬁéﬁﬁa ?@Vlm;ehyﬂ);&a?ﬁo z}zog-éay?)-amme,

( %1{%&@-%3}6%)1}2 %D]Z)CZ?)%1@%y1§(5@nﬂ&ﬂ3¥dl)6‘-§l§~ﬁhﬁﬂég azol - 7-yl')

-am ne

( 15){!@34@%%9 fd%;z,2290213osdmmy9+(h@1zhsmayzol(-qw)famdazo| -7-y1)
ot By e e e b o bfasglo6oyD-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)~(benzothiazol-7-yl)-amine,
(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-7-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-7-yl)-amine,
and physiological salts thereof.

According to another preferred compound aspect of the invention, the compound

of formulas I-IV is selected from:
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(S) (1-Aza-bicyclo [2,2,2]
oct - 3-yhnet hyl ) - (benzot hi azol -4-yl)-amne, (R

W@ 1004020080 cycl o[ 2, 2, 2] oct - 3-yl met hyl ) - ( benzot hPer0b2043/§29976

10

15

20

25

30

l)-amine, (1-Aza-bicyclo [2,2,2] oct-3 -ylnmethyl)-(b
enzot hi azol -5-yl)-amne, 20 (S)

(1- Aza- bicycl o[ 2, 2, 2] oct - 3-yl net hyl ) - (benzot hi azol - 5-y
[)-amne, (R

(1- Aza- bi cycl o[ 2 }oct yl met hyl ) - (benzot hi azol - 5-y
| Na(fﬁRaé-AZ 1CYCIQ£232B QstyéIy@b{B@O[lequna@@he330arboxamlde

I
AT b b e o
I ) Na(BiShé;AzabRyclo[2.2.2]oct-3-yl)benzo[d]isothiazole-3-carboxamide,
( \ m-gl—ggag oI:lc2>[222 ﬂogtc-: -_yf')gl_ag/nIzgﬁ 'thI‘I}aicglg %nc%I‘)bIOI;(Im%lZd%Ihygro%hlonde
( 1N¢‘6¥§\7Eb16¥&6[9[222]8et2j A4 H3nY4BRLYArboR8g Ot hi azol - 7-y

[)-amn

( 1NAz1aA§ab¢c;y§I0o5% 2.2ocpBubr LiBindapale-Aydaybog praisie diydioghlotidg - y
ig f-bI %%@gf]f[%Z% oSk Iy ﬁ Thde ?_f"c Poxemids: azol - 7- y

I )Nﬁ(ﬁRl)d ~Azzpiyclofd/2. IZ]}dct}@-lyI:)a]H -t cle Bhel‘lm&ﬁnncﬁ(hydrfocltﬂﬁnde,
A d t e
ETEEEE a?wxf'ﬂ BroaR B O C R op RS s ol ect d

f rI?@?;Séﬂl e 6(2029]3&03 PETAURAAIR,- 0248 Ramide hydrochloride,
a
2l &I%Ybé{iled%o eo%ﬁ%rb%ﬂlm%%ﬂ—a%b@y@oﬂa% Pogiahivle,

N %‘I Ao e N R R
[ ASP14 Metbsdtl}BIr;dla;ddeamrb[odgm@e,tm1aazmbmyslo@2az Bincadiyile,
N'Isg Q@ﬁ B &éﬁ*ca@o%%gﬁ% gﬁ]sg@)ror%o%er}zgfﬁlzs,gt&ga]zblse%t peIrl?OZ)(%Ilude

N-N-IBRFAA apRlyelbR2. 2213b103-§1H) F= (thethokbe AL | oftriSzolaB B atimide
i de,
N-YAeefomts: cycl of 2. 2. 2] oct - 3-yl ) - 1H i ndazol e- 3- car boxa

ml‘@g@g ‘g%?&ﬂ c%lbfi? H%]Ion di glz B)é(“b%orﬁéaibo%grﬁn&ge-Z»-carboxanﬁde,
NN-(BR)-1 ﬁzabamlew pet-2yDiselcycloprypyl)- 1Fhindnteteed-caBoxaamide

%@%lfq,g}%ﬂeydr ochloride, N ((3S)-1-Azabicyclo [2.2.2]

1 Hindazol e-3 -carboxam de, 10

N-N (38)-1-zhbiebilofpcd. Dpd-RyRI5aEirad3 i) + Hhdanela Bobsebokaide
xam_ de hydr ochl ori de,
1 ERF2[%4- | ndazol e- 3- car boxani de,

I\I‘I\II-((QRﬁil’)lz@UiQIIQI)[% 222]3&03191’) 3: (}SIlenng)H-mdazole% -carboxamide

H- | hdazol e- 3- caif boxam

I\I-hl’dr@f(zimgteeycl o[ 2,2, 2] oct - 3-yl,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(bromo)benzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-5-methoxybenzo[d]isothiazole-3-carboxamide
hydroformate,
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(S) 1-Methyl-iHIndazol e-3-carboxam de,
N- 1-aza- bi cycl o[ 2, 2, 2] oct - 3-ylI,

WOR{EBESWA- Azabi cycl o 2. 2. 2] oct - 3-yl ) - 5- ( br onoDPOENNEH29976

5

10

15

20

25

. 30

i sot hi azol e- 3-car boxam de, 15

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (et hoxy) benzo]
d] i sot hi azol e- 3- car boxam de hydr of or nat e,
N-((3R) - 1- Azabi cycl 0[2 2.2]oct-3-yl)-5-(bronmo)-1H i nda
zol e- 3-carboxanmi de, N ((3R)-1-Azabicyclo [2.2.2]
ocN=(3S)I+ AzabiqyeloEd. 2Rlosh3HY))- &(bwmmﬂdﬂim@@eﬁe@rmmdede
h I

G PRSI R0 Bt 5yl st Ayt Heipegpleb iy
- | Iydiacfotreat@- car boxam de  hydr of or mat e,
SR 3ok R i
l\l—ﬁ}(cﬁofﬁmﬁaté\zabl cyclo [2 2.2] oct-3

-yl) - (lt hi ophen- 2- X]oc_ 1 Hindazol e-3 -c arboxam de,

25N=((35) -Azab1cyclo[2 2 t-3-y1)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide

% Iibzabi cycl o[ 2. 2. 2] oct - 3-yl) - 5- (t hi ophen- 2-yl)
-i&ﬁﬁ azo ?é 3- car boxam de hydrof or mat e,

N- XH{(3N)-1 alAz%ba;lyblopZ:l@Iozt&yB]Se(cthieﬁteylm}yl'{b—l H-indapheh-cdbytamide
H(d§<g’d | e- 3- car boxam de hydr of or mat e,
1? M2z abi cycl o

gﬁ]N g@q%ﬁwﬁ%@z Lcpsm)) bepealctbl ARL RbAZRbR:-Befhddamtde,
N-X(88)-1 1A mbigyrlel?-dlopt-3-yDi Gerclaprgnyfhenzofdlisnikiptnder3 spiypxamide,
oo B O B R RSB 3 b Rl oop A a b thinzgless-

[ aghoRpmalet - 3 -yl ) - 5- (bronD) 1 Hindazole-3

ORI AR loTA 4 TRk 33D AR RS R o S tacote >

hydifbb&ahf&ﬂ@dro%rﬁ(a& S) 1 Azabl cycl o[2. 2 2] oct 3

-yI) 5- (lphe | e-3 -carboxa
n%%aglcyclop 2 2]oct 3 yl) 6-(3- ﬂuorophenyl)benzo[d]1soth1azole 3-

I\I-(;afb%%m]]d-eAzabl cyclo[2.2.2]oct-3-yl)-5-(thiophen-2-yl)
-1 H i ndazol e- 3-car boxani de hydr of or mat e,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6- (3-ﬂuorophenyl)benzo[d]isothiazole-3-

carboxamide hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(4-fluorophenyl)benzo[d]isothiazole-3-
carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(4-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(3-furan-3-yl)benzo[d]isothiazole-3-
carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(3-furan-3-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-methoxybenzo[d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(morpholin-4-yl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-phenylbenzo[d]isothiazole-3-carboxamide,
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N-((3S)-1-Azabicyclo [2.2.2] oct-3
-yl )-5-(thiophen-3-yl)-1 Hindazol e- 3-car boxam de

whyenotwsomat e, 10 PCT/US2003/029976

5

10

15

20

25

30

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronobenzo[ d]i s

ot hi azol e- 3- car boxam de,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6-cycl opr opyl benz

o[d]isothiazole 3-carboxam de, N-((3R)-1-Azabicyclo

[2.2.2]oct-3-y g{ &2 f1 uor ophenyl ) benzo

[dIN'r( Hi éz@ll@lc 2.2 dlasdR ami-@rehenylben 3Ry Hisothiazkabicapot amide
h&?é% 3-yl)-6-(2-fluorophenyl)benzo[ d]i sot hi azol e

car%oxanlde hydrof ormate, N ((3R)-1-Azabicyclo

[ 2NA(3R)deAzdigyiclo{ B2 Loct-Budr & dyeidid-)ybbeareblisstaiaboladol e
-3- carbo an1de N-((3R) - 1- Azabi cycl o
[ 2°BP3PmGe: 3.y ) - 6- ( 3-f | uor ophenyl ) benzo
Lehi-Az VAL }
[df“( B €y R DB R iazole 3 carboxamide
PAN4tgot hi azol e- 3- car boxami de,

1"%@ IEMEARERIED 1ot 3 41) - ridin - xbenzoldlisothagole 3.

-3mﬂﬂammmkan1de hydr of or nat e, N— ((3R)-1- Azablcyclo

T

OClydeofytmat§- ( 3- furan yI)benzo[d]lsothlazoIe 3- car box
am_de hydrofo

N-R(GR)-13A 1@%2 Blozt 3-ybitothiophapt3-yRbenee [Hlisethieriofd]
| SOtdyxaned e 3 carboxam de, N ((3R)-1-Azabicyclo
[2.2.2 oct 3-yl)-6-(norpholin-4-yl)benzo[d]isothiazol e
?N FGRdr Aoyl hilico3-ob ralteopidn(I- gl ente[Afsdthiayuis-8-

3-yl)-6-phenyl benzo
Oé%?ﬁ‘fa?zol e- 3-car boxami de, 39 WD 2004/ 029050
PWJ(@SX—QQ&ia(B&S’BE@ 2 2]oct-3 1) 6- (bromo) 1H—1ndazole 3-carboxamide
N— - 1- Azablc 2] oct - phenylbenzo[d]
3 érzézafglc(}/g]p H%—yl)ﬁy@gr@p-ér ilg-lndazo e-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(phenyl)-1H-indazole-3-carboxamide

hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-3-y1)-1H-indazole-3-carboxamide
hydroformate,

N-((35)-1-Azabicyclo[2.2.2]oct-3 -yl)-6-bromobenzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-cyclopropylbenzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(2-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(4-fluorophenyl)benzo[ d]isothiazole-3-

carboxamide hydroformate,
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N-((3R)-1- Azabi cycl o[ 2.2.2]oct-3-yl)-6-(pyridin-3-yl)b
enzo[ d] i sot hi azol e-3- carboxam de, 5

WOR{EBE5M- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (pyr i dPEF/BS3003/R29976

10 -

15

20

25

30

enzo[ d] i sot hi azol e- 3-car boxam de hydr of or mat e,

N-((3R) - 1- Azabi cycl o

[2.2.2]oct-3-yl)-6-(pyridin-4-yl)benzo[d]isothiazole-3

- carboxaride, N ((3R)-1-Azabicyclo [2.2.2]

oct-3-yl)-6-(pyridi benzo [d] isothiazole-3

- CIgT(@@'X—ArA@blcyg_]g[ma]ogtf-%y -@urang3¢yrnzo[dlisothiazole-3-carboxamide
W9l 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen-2-yl ) benzo[d] i

sot’'hi azol'e-’3- carboxam de, N((3R)- 1

- AXHBST Q‘kz@bﬁ:yﬂo@] ZJ2]oet33—yl))G-ﬁetbbhyheﬁhfﬁdl]is'bﬂydtzbt@hZﬂboxannde,

%@%mﬁl %E&f 212,98%""{5} o@% réhcghn)‘* Bk Breldisethipeqlerda

zcuaeoo&aﬁlﬂfe &ﬂﬂibﬁﬁ\te N ((3R) - 1 Azabl cyclo
oc -yl )-6-(furan-3-y

HNTG fszaéwcz@lpﬁ’o& %yl)’&yldwnylbﬁmfdélsoﬂnazole- -carboxamide
)ﬁ&@bmﬂa fzabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(phenyl)-1
I'ndazol e-’3- car boxam de hydroformate, 20

I\I-N{(G%E)—l -:IAz&ba;bcloﬁZcZ Dlp2t-2yDHoe(@lyri dinya-yhengd[ H]isylii ezvl 23y hboxamide

]11H(1§E§j | e- 3- car boxam de hydr of or mat e,
2%z abi cycl of 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen-3-yl)

JNJtELS'yLd AAbRydo R DXy NS -(phNdihof AiiEake d)idilidBB-3-cdrboxamide

i cyclo
Yémf?@atess yl ) - 6- br omobenzo[ d] i sot hi azol e- 3- car boxam

N*? B e e AR N TR R e e
bosmntdeélz/dméoralatmr boxam de, N ((38) 1- Azabi cycl o

RPN e LR i e

I\I-((afb’s)shmit}eAzabl cycl 0[2 2. 2] oct - 3- yI) 6-(3-fl uorophenyl
)benzo IA'SOt azol e- 3- car boxani de. hydrof or nat e,

NN ES)-1-Azbigpslelied Ppet- 2yl pbromp)yiH- 11’813?(043'13109@9152}5Wéﬁyl
) b¢@%)-41A 28icHi18RY Bod-3-y1)-6-(furan-3-y1)-1H-indazole-3-carboxamide

hydroformate,

 N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(phenyl )-1H-indazole-3-carboxamide

hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3S5)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-3-y1)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-7-methoxybenzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-7-methoxybenzo[d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2,2,2]oct-3-y1)-N-(1H-indazol-3-ylmethyl)amine,
N-((3S5)-1-Aza-bicyclo[2,2,2]oct-3-yl)-N-(1 H-indazol-3-ylmethyl)amine,
N-((3R)-1-Aza-bicyclo[2.2.2]oct-3-yl)benzothiazole-4-carboxamide dihydrochloride,
N-((35)-1-Aza-bicyclo[2.2.2]oct-3-yl)benzothiazole-4-carboxamide dihydrochloride,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-1H-indazole-4-carboxamide,
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wo gooro®ofd ur an- 3 -yl )benzo [d]i sot hiazol e-3

5
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15 X
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car boxam de hydroformate, 40 WO 2004/ 029050
PCT/ US2003/ 029976 N-((3S)-1-Azabicyclo [2.2.2] oct-3

- car boxam de hydr of or mat e,
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct - 3-yl) - 6-nmet hoxybenzol[ d]
i sot hi azol e-3-carboxam de, N ((3 S)-1-Azabicyclo
[2.2.2] oct-3 -yl)-6-(norpholin-4-yl)benzo
[d]isothiazole-3 5 carboxam de hydroformate, N-((3

S) N4(3%-dbheapidyolo[222.2]og}-3-yht 1B-inddzpleal-gaeaxpiviidenz o [ d]

T AaTGRAL T PR APRRILEP 2 LS G | i3 y1) 0

enXdll d@zabmwioml]eet%»ylaﬂ\ba}amddﬂal AhylthetifyDamiiee, 10

SR AL B L2 i S Dk Sl b St p i

S) Nj((ﬂﬂbAih‘l‘)fdy@lo 21081]—3 9956réoth1azole 7 carboxamide hydrochloride,
-yl )-6-(thi ophen- enzo}& i sot hi azol e- 3-
CaNﬂ%ﬁ d@abpgy@}o& aﬂ}mt-é—yl) 1H-indazole-7-carboxamide,

N GUPRAREARLBY ) 9l 2,8l 0 ofl - Sl b ARAS o Fridhe,

N-J0(@S) L JAAbaiyclo};a:l Plo2t-2yD] 165 indazo)é-J-cbebphamide) - 1H i nda

SR TR 200 2lost 3y Bkindaecls T <arbprapidn upghlonde,
N B eyl ) -1
&é@ﬁmtmm@éﬁ%wam N4 fﬁzprﬂverrys%d E 3-yl ,y
((Sg %%ZO].‘IH %1)%(1%[)% tr%ld -1- az% blcPlszloaz ,2,2]oct-3-yl,

H- I-Ad&buﬂyeloBZ b&bbb&ﬂhﬁﬂbexaﬂmﬂd,rb@ﬂﬂr-mdaml -3-yl,

N-Z(%%%%Z@]h’ ?‘{i? ?&g‘) ?t’&ﬂd%‘ﬁl??é‘ﬁméd Ny L9 2581 e- 3- car bo
)dQAzathidDé[Q RIPAb-3- }aéarboxamlde N-1H-indazol-3-yl,

N- -1- Azabi cycl Y adazol 351 |
Sés hi 1‘é>’°g°Il%>§3é§f&; mlcaéboxarmde Wt indameid }93‘3’ enzo[ d]

(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-4-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,
(R) 1-Aza-bicyclé[2,2,2]oct—3-ylcarboxamide, benzothiazol-7-yl,
(S) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(1H-indazol-3-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(1H-indazol-3-ylmethyl)-amine,
(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(1H-indazol-4-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(1H-indazol-4-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-yl)-(1H-indazol-5-ylmethyl)-amine,
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N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-7-nmet hoxybenzol[ d]

i sot hi azol e- 3-carboxarnide, N-((3R)-1-Azabicyclo [2,
wWQ2002p205€t -3 -yl )-N- (1 Hindazo | -3 -yl net hyl pCHIB2083/029976

N-((3S)-1-Aza-hicyclo[2,2,2]oct-3-yl)-N(1

H i ndazol - 3-yl net hyl ) am ne,

N-((3R)-1- Aza- bi cycl o[ 2. 2. 2] oct - 3-yl ) benzot hi azol e-4-c

ar boxam de di hydrochl oride, 30

N-((3S)-1-Aza-bicyclo[2.2.2]oct-3-yl)benzot hi azol e-4-c

ar 0 X bizelbiayrlof2j2, @bht-bryl)e{éH—mlsla(z@BR)ylrﬂetwylhmmmccI 0

RENINT NN I TR

N (1(&@)131&7@%[@@ zqmlao{zl;?.( B2 dagdl-Gyhtleliryl)-amine,
1H i ndaz xam

(S AspDisgiofL A2 sty by Hondazol-6-ylmethy)-amine,
2
S R GRS 30 IR 3 Citindszof s spmethylamine, e,

y| (laftadlgicyclo[2,2,2]oct-3-yl)-(1H-indazol-7- ylmethyl) amine,

N SRR 0B LAY Az o -

N Qb b@gwmy aloal- Znybr(ZHOmﬂazB}-yly)rhah%l@.tahm?zo|g I-ca
o R svald P gt ot s e et D amsihe, © Lo 2 2

10 N@%BAZ E&ga% 232@1091[ éiyl% (g‘llﬁﬁflna%owl-)ylrﬂéfhﬁﬁ%ﬁﬁl e-7-car

‘boxam de roch
N «K)EB)Azm=bmalm[2;?/ a]cm; }yt) -(bpwrothigolfylmethyl)-amine,

4(( Zﬁi}e%z[é\%fa%g I)g?’f]}zeafnﬁﬂﬂélg%dé %methfﬂa}mﬁdzol e-7-car

bogsaii —Maib}@bl@ﬁﬂ;ﬂ,@]obtdk—yl) ABenzothiazol-5-ylmethyl)-amine,

Be@(ﬁgig O| 2 g%%%%&? dg{-(_%gnz)qrhlazok-ﬁ{)ylmethyl) amine,
15 eqlz&iahl!n@?&é[@ﬁ 6a30q ?JEthﬁhlf}zol -6- }(llrsrsethyl) amine,

aza-bicycl o[ 2, 2,2
Bel2 61-1%&@@5’@10@2,2;%11109 sihi(benzothiazol-6-ylmethyl)-amine,

@gf %ﬁ L ‘[‘)? %,2%@ Slf)sfbg’rfz% 28%(21 %Inaethyl) -amine,
I\I-(]lszaQIQiayabd)[QR Abct-365D)- (benzothlazol -7-ylmethyl)-amine,
ﬁl:@ilﬁ- %&é\% %@%22]217‘(1% ]()%yé/nlz T%Eatz)glx’?ninge%ﬁyl) amine,

20 N(ﬁz T%!(:?gézb?y@foﬁz 22}%]c@91y1)3(byﬂz@ﬁﬁ&eumlﬁahyl) amine,

1. mzzszabblem[a{zzzﬁqct@}éemwaHanmhwaeamme
- YT RORBRYCIBN Mgck Fmett) (1 H-indazol-3-yD)-amine,

N-(ROH 1-Actabadyeldf;?,2oct-3- ylmethyl) (1H-indazol-3-yl)-amine,

N&p@%ﬁ%&%@?[g -}%ﬁ)dt %] ethyl)y( ARSI yﬂ-a‘mme

25 1-&yar- hlz@-]éfé?ﬂb@,22]3]:’(0315711&’[1&/5}1)3@@@1&@161-@%11) amine,
N- 1H- i nda
R Do pave R A bbbyt dagaldeyD-amine,

N- A& Ja0 8@ [2,8;2bot-3-yImethyl)-(1H-indazol-5-yl)-amine, _
(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-5-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-5-yl)-amine,

30  (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-6-yl)-amine,
(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-6-yl)-amine,
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1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl car boxam de,
benzot hi azol -4-yl, (S) 1 -Aza-bicyclo [2, 2, 2]

wo@ea4d29p5car boxam de, benzot hi azol -4-yl, (R) PCT/US2003/029976

10
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1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl car boxam de,
benzot hi azol - 4-yl
1-Aza-bicyclo[2,2,2]oct-3-y|carboxanide,
benzot hi azol - yI 25 (9

1- Aza- bi cycl of 2] oct - 3tzlcarboxan1de
b3 Gl R by ot Ry e RS o6 { PaminE] oct - 3

JhBRames oL Re Rk A ol bmipe,

6(81) tleAza-biyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-7-yl)- armne
( mgAza%é)yclo 222 g]’oczn.] £ C rﬁe%ﬁ}% 21_14-1]1'1?51 lqa}ﬁ xty yI met hyl)
(J(wozz"a Bidc;& tglz?oczs%m@ﬂhygwé&oma&bnmp)éﬁhné yl net hyl)
( 1(SA§1aAJé'«} EWI@[[Zz? Jostiloimethy)-(penzpphiszel4rbt-aging) net hyl )

s e B e R S T
PGZT#USQﬁQ@IdDZQQFﬁt%(}&)‘lethyl) (benzothiazol-5-yl)-amine,

(;(ﬁqual(-%yclg[E?Z ﬁb(%] -}% eﬁl_y\{)l ()t)_eézlgizitzro]fjgz s gl methyl)

(XRNBAB&-BMQ&IG[Z& ﬂo&}& Tmedy))-(befiZothi b8 20)-arkmy| met hyl )
Aza- bi c ﬁ oct-3 yI) (1
H(,lﬁg%qyc@_[%,?ﬁﬁcﬁ% m -ébengg;uazol 6-yl)-aimine,

( J(S)“(ZlaAPA &xy‘dl&b% Ao ¢ihieiyY (bed-biRid BHBEBLanfiny] met hyl)
( J(R)\QlaAba-bw¢lo[[222 Zloczt}ibylm@m (oexizbkhiazodtazyd)- arﬁ}ngj met hyl )
t
TR i b12 Aa Bl ey Loy a5t i,
( ISNaAfH-Wﬁdltﬁ{BZ,ﬂocﬁmﬂfrreﬂwW(bcr(zbﬁhazbﬂa%'%ﬁna| met hyl)

( ?%AH é&‘i%‘ﬂ%[?z? Yoot sdmethyx-(penzpthinzel 3k aming) et hyl )

- 3l BRysiolé cﬂ/s\amﬁéreaffcl 0[2,22] oct-3 -yl)-(b
enzot hi azol - 4-yl nethyl)-amine, 10 (S) (1 -Aza-bicyclo

[2,2,2] oct-3 -yl)-(benzothiazol -4-yl net hyl ) - am ne,

R . . -
(1 Az P TEgr el phagmasepoal compgsions spmREgig agopgpoumd of
| Yhiairivestion e(niﬂ a- pﬁZﬁndbelﬂmllja ac[cEptﬁblB}:amer and, optlonally, another active
oct - 3- thlaz -5-yl net hyl ) - am ne »
( FE%Y 33/ ﬂﬁ) e% V@ az?%J&?ds %fy rf)“ia(tlﬁg H%%&“P{P ltmgr?éﬁlﬁﬁ
| hicdfhid@ecepfo), e. 5 as determmed by a conventional assay or one described herein,

(1- Aza- blcyclo[ 2, 2] oct - 3-yl)-(benzot hi azol - 5-yl net hy
| pithgtiimeiro of g vivo (in an animal, e.g., in an animal model, or in a mammal or in a

I( %ufglr%nﬁ ; g o ?mgtm%] Aol Q{J:a)l s%&ﬁ& te@.ﬁés%' of ?ne%o@?,tegyemally
long-term ’memory, cognitive impairment or decline, memory impairment, etc. method of
treating a disease state modulated by nicotinic alpha-7 activity, in a mammal, e.g., a

human, e.g., those mentioned herein.
The compounds of the present invention may be prepared conventionally. Some

of the known processes that can be used are described below. All starting materials are

known or can be conventionally prepared from known starting materials.
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(S)
(1- Aza-bicycl o[ 2, 2, 2] oct-3-yl)-(benzot hi azol - 6-yl net hy

wo e0a02ns) (R PCT/US2003/029976
(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl ) - (benzot hi azol - 6-yl net hy
l)-amne, (1 -Aza-bicyclo [2, 2, 2] o ct-3 -yl)-(b
enzot hi azol - 7-yl net hyl ) -am ne, (S)
(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl ) - (benzot hi azol - 7-yl net hy
l)-amne, 20 (R
(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl ) - (benzot hi azol - 7-yl net hy
le | ﬁg‘a;g?ld% (tl;lzrt' %abgl &s\é?lsl;ﬂ h% Ere%lara&&{ 'o%' éﬁlen&ﬁlﬂ&lgdiéel amide are
( 1sofwpmerbially aﬂran][aﬁl,eanﬂ]b@qirep&rqdl bydtnoywin)prdcktiiesn desztibeBinythg literature,

( 1°rA%Sad°E§F‘a'§F)9I v By gepwsley indarsisnaoopakie prigs san bs.gypared from

5- alBPoﬂx&Z-m@ﬂaytaﬁﬁlﬁe bbﬁY(ﬁlaz%tlfzé’uo% 2nReH- By Yine®-ixlbgerd kxchange and
H i ndazol - amne, 25 (9S)
( 1traRpinghvaiic i/?dzaz o gypdhe @Wﬁmnwyg)m@qaqlcha»amm aci| \,iSee e.g,

(P G -

aHS 313, l(lQ BlAZ@mebgroﬁ (20[)2 dad K, JlHt -Telehal @a{hWaﬁ 13, Rodgers
dazol. ) =am. ne,
fﬁzi% Ay B :

10 PEndazdIR)J. Org Chem 1997, 62, 5627-5629). 4-Benzothiazolecarboxylic acid can

(1 Aza- bi cycl o[ 2, 2, 2] oct - 3- ImathyIP 1H i ndazol - 5-yl)
- % ﬁgeparegofrom 2-amino-4-chloro-benzothiazo y reaction with isoamyl nitrite

( 1foﬁ§@ecpb§3 gﬂé{a‘l)ilglogergéﬂﬁéng% b TRhRRL )smﬁll(bbg ARzl blebarboxylic

- am ne,
( 1wlﬂz®nﬁaemarﬂ[dir@n #Hcblore-3-njtrabenini¢ Jcid bidréanticrz with Bay$ ynd NaOH

(O P55t PR K PR i e gy 5

15 - wﬂihm&)me(ré.thel%bﬁal’@lc@ﬂmie@m{ﬂ& railZle. Okt q%mu)éhdlﬁé hl)‘]ic)e dah be prepared
ot S8 Pt s i ol aqidh it g qutEA e AndHIBTU or HOBY and

( ]E]ﬁéfiranMFC loPlb% Bnvereg te-abldimb hiyd %orfe%ﬁbﬂdﬂ%ag&h cHlo¥ild and then

- am ne,
( Teamsing béflély Srapiiroquinictdine IMacamtly Gutlswn Dot hantharh, Z-;yLoch, J.;

(N%rzpaqgﬁdy@l TI’Z CQ g %nCtOS ylg}}e’t Nyl 3n {)enz](\ﬁaﬁ? Et fll M
20 | )Amagonest Trdpietron (ICS 205 930) is a Potent and Selective a-7 Nlcotlmc Receptor
(m&ﬁl %}é) CI geirzll,rergt 2?‘6]&,;5? b 1”923%19' azﬂole couphngs are

%eﬁ&bl'l‘y’ Erf&lﬂféﬂzé@trbblﬁzt@fn Orudlirds~ Bk -8 BourkS) Thioamide analogs can be
(1- Aza-bi cycl o[ 2, Loct 3 yl met hyl ) - (benzot hi azol - 5-
| )prwqqlefromlme(q:ques y reaction with Lawesson’s reagent (Wipf P.; Kim, Y.;

I( ;nggnﬁeﬁg) BXYE! §L2nm2chbRCEsc3 19088} 7Y h1 rdshenaRt b akal aéauxts can be

25  isolated and purified by standard techniques, such as chromatography or recrystallization,

practiced by those skilled in the art.
Quinuclidine amines may be prepared from quinuclidine amides by standard

reduction procedures as described, for example, below.
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(1- Aza-bicyclo [2, 2, 2]
oct - 3-yl net hyl) - (benzot hi azol -6-yl)-am ne, (S

W@ 2604020080 cycl of 2, 2, 2] oct - 3-yl et hyl ) - ( benzot hP&w052063/429976

5
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l)-amine, (R

(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl net hyl ) - (benzot hi azol - 6-y
[)-amne, (1 -Aza-bicyclo [2,2,2] oct-3

-yl met hyl ) - (benzot hi azol -7-yl)-am ne, 15 (S)

(1- Aza-bicycl o[ 2, 2, 2] oct - 3-yl met hyl ) - (benzot hi azol - 7-y

| ) - anmi réne of g¥pmary skill in the art will recognize that compounds of Formulas I-IV
(1: b cyc : - 3- vhi - i azol - 7-
(P SHCLT T S B S ARSI ot s
asg@aagosnds) dheldding hay ieae, | eads BoNReSs diakteresnmio MuikiusdsN @acemates,
a c%ound of 20.this invention, @{?d a ) oy
p hAYTRRECRNR BRSO L reRinmph s ubsianiply PYRAI ST Sagiipmers, are within
angk Redpeastithd fresdd GiVentich. SLBEHIRRY phR! PWhtiAndF® &A%t @b more than
stimulating or activating inhibiting aIgha-?

ni £otwi ef hecopresnoading agposiigsendetiosiar pretbralyy a0 more than 2%, most
Coﬂ\é&?&bﬁfﬂﬂm?ﬁﬁ%{l%r one described herein, either in

vitro or’in vivo (1nan animal, e.g., in an ani nal

nodel, or in a mammal or in a human); a nethod of

treati a neur ol ogi cal ndrome, .e.g.,. J.0Ss_.0 . .
reror . 65 BB AP Syl DR oL ey aecermic mixiure
| NRRbIIIRND cBhveEEhdl PRoceSERETTDY exdalpR, bERY for@hon HEdiAAS eoisomeric
of treating a disease state nodul ated by nicotinic

al yoHa-upingcan opcplly| astivie weidney base. ¢, formatign, pf wovaeny, diastereomers.
t nt i.on rejn, - fhe co inds es :

i E%Eaﬁrthf%n ?rfgyﬁ%re&glﬁ gelpa?céd c%rgv gflr%?dillJl g’n a?llgéef&%gtﬁga S%B%I}Z()yltaﬂam’
t héitdhmyvtartgico erd smsphbatlfoan doel. uskiixtaree ofe siasiebmisomers can be

bel ow., All starting. erials are kno or be )
coTPRAte ot 157 R “FipSesP ot s By PRty Ot eipgical andor
4%h%@ic%®@4ﬂf&&&@§®yﬂﬁ§mbﬁ2ﬁw@2&%e sléifrlie@lSnttH@_tartg:m &&mple, by
used in the preparation of the qfl nucl i di ne. am de are

p

coHIRIPRPERPYY eniactignl stysedivetien. pFegenticalbictiva Sares or acids are then
pr ' ' I t ug :
QoD er LGOS SRt Wlstsmht B, U Siferpl aecss Lo, sporation of
caopticel iporega nmewdles dim uss dirchirel-chroreatbgraphni (ei gaechingl HPLC columns),
di azotization foll.0 by .nmet al - hal ogen _exchange and .
t r%{ﬁ Ph\gﬁ&ﬂq ﬁo%{uoli{\a@ %a@{v/aém{lho&)t y é;g%sgﬂ 3‘? ﬁrbaxuglze ik separation of
I Nt zeph@iontddo X Yuitabla Cétiral $EE.C @olumns d0€ ligtidactited/ by Diacel, e.g.,
Subpstituted 2H 1, 3- Di azapi n-2-one Useful as_an HV .
PreiEaseleOPrdiigee]l O{jgmgng many péhers, pll repiinghp eslegsable. - Enzymatic
20Q1ara B8, SHih of - Whthoul BdENRizaffort are YA wlefdl.: TRAWRKiSally active
compounds of Formulas I-IV and I’-IV’ can likewise be obtained by utilizing optically
active starting materials in chiral synthesis processes under reaction conditions which do

not cause racemization.

In addition, one of ordinary skill in the art will recognize that the compounds can
be used in different enriched isotopic forms, e.g., enriched in the content of ’H, *H, ''C,
BC and/or "C. In one particular embodiment, the compounds are deuterated. Such

deuterated forms can be made the procedure described in U.S. Patent Nos. 5,846,514 and
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J.D.; Nugiel, D.A Efficient Synthesis of
5-(Brononet hyl )- and 5- Am nonet hyl 10 THP-I ndazol e.

wa 200@02p05€Chem 1997, 62, 5627-5629). PCT/US2003/029976

4- Benzot hi azol ecarboxylic acid can be prepared from
2-am no- 4-chl or o- benzot hi azol e by reaction wth
isoanyl nitrite followed by netal-hal ogen exchange
and trapping with CQ2. 5-Benzot hi azol ecarboxylic acid

re ared rom4-chl oro-3-nitrobenzoic acid by
¢ SR RS atoas B SReen Kof. SoWED | Byind dxideODdndeuteration can
Wl itriprosid th@efﬁ@a{dj};'aﬁd Hordhse Eﬁe'ﬁ[ﬂaﬂ@ﬂ B 2ich bl Hﬁgf and the R-

and S 15 enantioi ners thereof are conmmerc
avai | abl e. The qui nuclidi ne am de can be prepared by

the co

e SO SREHRE oS bt i ot
Las biesaribedeint iDegng Menaisi s Bditot. Ee%éb@ﬁtf Bspads ﬁ]fjl tgelszbnthems and
C@glrcgileoyg% ﬁagrﬂqabézgpeda 3 ng §}fquPru?gm Tq%ggelmnf ua;dlDevreleopment [In:

Mmiﬁ Phafm; DM b@0: 6 D n
E. Macor et al. he@S)m @603 glnof%ﬁ/\:)% 1%?'8%%9’;5(3?}1@2000 473538

(1148 Ballka, GaprgeoVbntVanne RebederiSye The7syNitesisi ofi mdiolabeled

5%(6)%9&8{@ ﬁ%&@%m&%ﬁ@ ﬁEmleﬁia‘t-)e%r 9 rdffflearl T §§)et24f§6211) 6601-21,

10 9 C@ZLENSEETRABh EISNDD04054024r @Algemarzejszwmwwmm aIAPLUS and
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Thi oanm de _anal ogs

pd¥ s, EPRBLGRY Shnthiis S aRBvHRA empaRgh IRafioatal Chem, (1981),
Lmesz)p@ . r@@DENt TRMEPN RSSN: 6012-4681 cAEQb@%QM‘ AN 1981:476229

D. %f Chem Soc., 1995, 117, 11106)
Iﬂﬁ%t adducts can be 25 isol ated and purrfred by

standard t echni ques, such as chromat ography or
recrystallization, practiced by those skilled in the
art . QWhete kbpplicableahien pmsmiyinbtmtlpn efigr eelates aon useful forms of the

by stand reducti on procedure
S 55 OG0 B o
PalT /tlidSﬂﬁQﬁ)bMe pfdent dhvedfich fRfwhigkédlk ok ?rddi‘@gsacrah be prepared.

M@L reco, q ze that conmpounds of Formul as
rpacqifalisdosptable ST pashuiorthass gbwmeiby reaséing the main compound,

gﬁﬁl@ﬁ&lﬁl’l§§d a bRER{th Gn ilﬁ%ﬁ‘ﬁm & dr &ctﬂc? g)e n‘@%@aﬁ upd Bxample, salts

including cis isoners ans |s ereom ¢
nP& hydrechlorica aeithn s firic flwhr}&ma]houc mCId; unetbanef sulfonic acid, camphor

BRI 5 BAORL AL oS o805 SRR O Scoms
Sadnd;t‘tan:tduahdld! tpiteree 2R MirnAiedctd, CaRtyEE Bcid ombRdcBic abi@Nand carbonic
acid. Pharmaceutically acceptable salts also include those in which the main compound
functions as an acid and is reacted with an appropriate base to form, e.g., sodium,
potassium, calcium, magnesium, ammonium, and choline salts. Those skilled in the art
will further recognize that acid addition salts of the claimed compounds may be prepared
by reaction of the compounds with the appropriate inorganic or organic acid via any of a
number of known methods. Alternatively, alkali and alkaline earth metal salts can be
prepared by reacting the compounds of the invention with the appropriate base via a

variety of known methods.
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5% w w of the correspondi ng opposite enanti oner,
preferably no nore than 2% nost preferably no nore

W0 b@n/0290% The optical isoners can be obtai nedP@US2003/029976
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resolution of the racemc m xtures 10 according to
conventional processes, for exanple, by the formation
of diastereoisoneric salts using an optically active
acid or base or formation of coval ent di astereoners.

Exanpl es of appropriate acids are tartaric,
dl acet yTheaﬁollgwmg arel fusthey expmplastadiarig, salts that can be obtained by reaction

S JhUBNEE! B R0 SOPISERIL QL5 gl SHERS, s

i nbﬁmzma.‘desal bdhzatailfoostes, s tmsml]‘hiee, bstiyteaf biﬁﬁphorates dlgluconates,

cal. and/ or 15 ch fferences
IRty | ogotsoinity ¢ anculinire ucoheptanostes,

chgloeséeEHaRY, Bemistmsbd, Q{e@tansz{tysst@&hﬁo?a@ésl ®iinardfd§ hydrobromides,
opiically active bases or acids are then |iberat edy

f r@fmlﬁ@d@%p&%xdwya@tb@le@ﬂ@@h@,. cla@taﬂe@,s mﬂleam,f emethanesulfonates,
0 I
PrAESERLY RARRLRNL Ao, URES) ghRRIRLY PRI pests, 3

c oﬂ)h@rrylpyo,plomte’s hpiorates; tpirailatesc @mpecmatasn athccdratas v &drirates, thiocyanates,
X|n1ze t he separation of 20 the
SﬁaﬁghéFéya PW%@F%H HPLC col urms are

nanufactured by Di acel, e g , Chiracel OD and
Chiracel QJ_ anmong many'others, all routine

sel ect dpfsrably, ghe spHa fqraed é@gﬁl@amcéwé.caﬂwampéble\m pdpinistration to
dehitihbls? q{dv%er %Elfrgg aﬂlc&lﬁglfrl]rglccepa—%% Rk 108 nﬁ)%ﬁflc%%re suitable

conpounds_of For -1V can ew se
b’ISa'Il'i@Hder@teﬂ,l tf011 ¢>@mp@e &t iscdatiigythe aompvmldsasaa ‘salhgld then converting

e e SRS, SRS SR B S REAAT e e

adshisé tadrthery ﬁliﬁie@ﬂ‘red) belbardedtedislal phainfackticatly bcddblable acid addition salt.
recogni ze that the conpounds can be used in different

enriched isotopic forns, e.g., enriched in the content

of 2H, 7 cokbfoundd 3€ BN %\@ﬁtlc;n"’gan e %@éﬁd‘ %1359 or as an active

enbodi ment, the conpounds are deuter
deibgredignteef 4 dommmilation. bEusnthe frésenpinyesibur dsdashidedgbarmaceutical

[ ..Pat ent 5 6,51 d WO 2004/0 9050
perPpRsb) G20uRing bt h Al Lty Saiing Fg SRinple, one or
Pamaa@hmmﬁwaﬁmsmﬁwﬁﬁaﬂaadmﬁm334,997, deut eration can

i mprove the efficacy and increase the duration of
action of drugs. Deuterium substituted conpounds can

be syniigsdré@dtatdhiiGefefinbQUSe MRIIRE $hat HELribe procedures for preparing
various formulations suitable for administering the compounds according to the
invention. Examples of potential formulations and preparations are contained, for
example, in the Handbook of Pharmaceutical Excipients, American Pharmaceutical
Association (current edition); Pharmaceutical Dosage Forms: Tablets (Lieberman,
Lachman and Schwartz, editors) current edition, published by Marcel Dekker, Inc., as
well as Remington's Pharmaceutical Sciences (Arthur Osol, editor), 1553-1593 (current
edition).

48



5 as described in: Dean, Dennis C; Editor. Recent
Advances in the Synthesis and Applications of

w@Rawuot@bel ed Conmpounds for Drug Di scovery andPCT/US2003/029976

Devel opnent. [In: Curr., Pharm Des., 2000; 6(10)]

(2000), 110 pp. CAN 133:68895 AN 2000: 473538 CAPLUS

Kabal ka, George W; Varma, Rajender S. The synthesis

of radi ol abel ed conpounds via organonetallic

i nternedi ates. Tetrahedron (1989), 45(21), 6601-21, 10

CODEN: ImEviewaR( [I8SN1DIg4 0 sthoRigtingoadtivity 2nd g eferably their high degree of
1990. 2 7 X v : ony. '

of “HesTRF 2 Sipmndotin 46, BSene iy Ak HCUBRATRY 1o anyone
64hekdidy, stdmilatiorCUIEMphd-RALBEPtOISSN: AdRidish@B3n 4N be accomplished

95: 76229 AN 1981: 476229 CAPLUS. .15 Were appl i cabl
t he o PatenE ﬁ?ﬁdsngoam%mple{ gy, ppa %e%?rﬁ?faﬁxﬁ%@w‘faneouslys

5 t hRitra FRBRRY Ciﬁtrﬁﬁus%l%ﬂ#r,oﬁﬁgst&ﬁﬂﬁj Bnd BYGRfSSN) by inhalaltilon, rectally,

pharmaceutical | y acceptable salt's or prodrugs of a

t heagimelipoapigellypdndityeocplapadiminisiraiiant i on for which salts

or prodrugs can be prepared. Pharnaceutically

acceptabl e salts include those obtai ned by reacting

t he mai Viardaspokiddral désape farms icagbaased fhasdministering@ompounds of the
salt, for exa

i norgani c. or .organj c idto forma | e,
o S50 Lo e R om0 B ey crgulSs Cablefs gramiles,

10 PhRSHIes Al Gk fowdds. B ofipbin@iRiof t1RGIrehentGiAERNGh can be administered
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sul fonic acid, oxalic acid, maleic acid, succinic

acdlene ey eqmbinecb with vageus phagapcgutieplly raspenéahle cargessddiluents (such as
benyai . h i : ; i . Leyilic
ac{ﬁggs%arﬁ%ﬂggﬁold 12%{)%3 Etgrrc];ggsg grrl% gngglehtg é@g%ﬁ in SEY b, 1|nblﬁdmg but not
Phlamivat et suspdnidingaegeaps, adolubilizatst dudifiesng i agehts,dbiridass alisintegrants,
in_which the mai onmpound . functipns.as an acjd and

i Sprlf:%eéxatlggﬁ, \ﬁf’]f)ﬁm n 2\ g?,ng ?&bgf@q%g‘@gtﬂ? af(‘?. oflme rgi_egs_e’ capsules, tablets
S OFHdURs a2SalB®hBBHIapEBus GPd dEhibiRleriiR EHRQD TN E BBy p#88ent invention.
and choline salts. Those skilled in the art wll

further recognize that acid addition salts of the

¢l ai medy GO MBYosE RFAPBMCHs0 BY ubdiBEh b@Rindteridde: d
corrpoug\és W ?ﬁﬂfta;cg apogr%pr Flgt génlen%? gaﬁlgc or or gan?ﬂéﬁ ompotnas
acofdhy inventiops giiclading urbens efd koeaqueosst Jobtions, emulsions, suspensions,

Alternatiy | kal.i angd al kal i.ne ear.th . al L.ts )
i Gt BuiflagsaBfhnh K8 HOSaGREN LR PineR Fikhes known in
| ekt qiehWst Watkh endd Pitabler x@iptendABBown dn ghe &0 sueH bepieservatives,
of known nethods. 47 WD 2004/ 02905Q PCT/ US2003/ 029976

ThECHBE | 2RRtNg sieeonals.t Havorakandy edellops aagentss far gmilgiying and/or
C%S};&dﬁl%ttﬁé Qgﬁp%dﬁ RGhd BRention. The compounds of the present invention

may be injected, for example, intravenously, in the form of an isotonic sterile solution.

Other preparations are also possible.

Suppositories for rectal administration of the compounds of the present invention
can be prepared by mixing the compound with a suitable excipient such as cocoa butter,
salicylates and polyethylene glycols. Formulations for vaginal administration can be in
the form of a pessary, tampon, cream, gel, paste, foam, or spray formula containing, in

addition to the active ingredient, such suitable carriers as are known in the art.
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wi th inorganic or organic acids: acetates, adipates,
al ginates, citrates, aspartates, benzoates,

whemwzoresul f onat es, bisul fates, butyrates, canptiDU81083029976
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di gl uconat es, cycl opent anepr opi onat es,

dodecyl sul fates, ethanesul fonates, gl ucoheptanoates, 5

gl ycerophosphat es, hem sul f at es, hept anoat es,

hexanoat es, fumarates, hydrobrom des, hydroi odi des,

2- hydr oxy- et hanesul f onat es, | actates, nal eates,

met hanefg)a|t(pm9pétagg1}mstfﬁ1g@(herﬁ1ag§e}ceuﬁcal composition can be in the form of
2- QEIH;I Uk:f. 4 e . a X p , .

pedgt | néfugllét,ﬁﬁg%’r g%%ﬁség?ho%’ %)rﬂélgr;fls r%ls og{gﬁ %s‘(?’els’ solutions, pastes,
pimovalerss spiajysy adndt dreps puitableofvatadsyinistiation nat the ,skin, eye, ear or nose.

tagtrates,.thiacyanates,. tosyl ates | at es and

il it REH B iy 08 YRS iy SoRtp Hiioanas means such as
phams@esul patales.y -acceptable for adm nistration to

manmmal s. However, pharnaceutically unacceptable salts

of the conpounds are suitable as internediates, for

exanpl ey erbRi f&ﬁﬁhﬁbhé‘%&% tffgpgggﬂg%ﬂag vaa ﬁﬁhltaﬁ&ms% Bégi;be made.

converting the salt ree base conpoun

t rioaerample,or reaiment] df alisordersy efdlyerespirafory tfack theldnipasmls according

c en, i.f desired, be conyer.t to a

e e afirpliba 5 S Ramppistal KX b aleh, Pothes e of rpoveer e,
c aniponivdd) afin theefoirh vEtbinived eslntifis cadispehsidiel e aérosd formulation
or as an active ingredient of a formulation. Thus,

t 1fan BT’ Egé‘?ffmForﬁ/@ﬁﬁuﬁ?Fdaﬂcg‘?Ptq 1gedenhhar maceut i cal

conposi tions of conpounds of Formulas I-IV and |'-1V,
cont ai ni ng, for exanple, one or 20 nore

phar madégtooswbinds xen dgtadbiinsterse ras dhe solplagtizsecagent or in combination
S d : [ Le that sckibe e
oA AEHEAROGET APk AU e BR5Eacel et dBatment of cognitive
S tiinpaibhentf ard/@dmembst &ss,nggl Rehet an oagodistsa ®OR4Ad ifhgbitods, calcium

th [ niion. Exanples of potentjal foymulations and
o EBEELPIoS %rsaawascesﬁleamﬁ égd fn?ﬁyla&z%. CROSIG repfRior modulators,
HafphgakesofMENRURTRE @ilhtbEanARIE iy daRicts, ORRhing 3bdulators, serotonin

Phar naceuti cal Association (current edition);

PrRaditet@st icarabimoid qaedutaiorfs and agliobinestqrasee irdviitons (e.g., donepezil,

L : d .edi . apn: i t.ion. . .
AR SR el L SHA R e o con
Redinngstened sitRérainnmcadérice avitiStheanceal dodagehtangédenh ,dose below their

eq$&ﬁﬁgg%%%§%é1593 (current edition). 30 48

The compounds of the invention can be used in conjunction with “positive
modulators” which enhance the efficacy of nicotinic receptor agonists. See, e.g., the
positive modulators disclosed in WO 99/56745, WO 01/32619, and WO 01/32622. Such
combinational therapy can be used in treating conditions/diseases associated with reduced

nicotinic transmission.
Further the compounds may be used in conjunction with compounds that bind to

AP peptides and thereby inhibit the binding of the peptides to a7nAChr subtypes. See,
e.g., WO 99/62505.
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WO 2004/ 029050 PCT/ US2003/ 029976 In view of their
al pha-7 stinulating activity and, preferably their

whe@gh/oeeer ee of selectivity, the conpounds of P€TES2003/029976
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present invention can be adm nistered to anyone

needi ng stinulation of al pha-7 receptors.

Adm ni stration may be acconplished according to

pati ent needs, for exanple, orally, nasally,

parenteral |y (subcutaneously, 5 intraveneously,

intramuscul arly, intrasternally and by infusion) by

i nhal at+ t

ool ar rPRyee, Bioltion WA nlird GRER' 4t Wiy tt involve
c aavtivatians efo-f7axicatohid mcqttmm richus,othp Quiesest mf/erttima mcludes methods of
inv nt.i gn i ncl udin spolid fornms as tab

o Tty acfentelsitulfe 7w SeRon T aSiohle o onparamals
b Wslsedisl WRirBans, [Wher6 1 HREK BétEaBbn/§theul i RSBRta heMpiticfffect, such as
can be admi ni stered al one or conbined with various

phehere seqh geixation ra@w@b@m%ﬂdwm mpbflngdim@ﬁl@al Syfkpmmes, such as

ASthe Sisk O£ m&ﬁ&rﬂl' té% cidl <t GRES) methods comprise
excl pl ents known~i e rt , ite [ ng ut no
| i adiminidtetiog So apeamimaigmag@dt theresD| espnciallgzea snanbodlf eroishgspecially a

o oF Bl pefMers it oFs Pt or BN Y 2R3V, flag or as partof

r ed foanalatanabisclosdddbtett.s 15 and gels are al so

advant ageous i n adm nistering the conpounds of the

present invention. Various liquid oral dosage forns

can al sQodg HH%khd ﬁrm(%q{ﬂcr&b&gﬁﬁblg& rEQPROUAAS bel inlifiGted as useful
|nvent|ons I ncl udi ng agqueous and non-aqueous

s dhuthe drestmentyaAngics nyoplylexpeniverieys disgasepsnd a:nnldltlons particularly

eI e?%l{ogm ldﬁs&% I%s d%ﬁl%%g e];lgl‘r g%s)e {’ ﬁeglseglrlflgogﬁggt ?gn%# ogﬁlaa cholinergic

S Lybtadnl Endémditioﬁm bS rﬂeﬂﬁw]aﬂdtfbrtdbgmﬁbﬁ iBiptiin@s, including, for example,
preservatives, . wetting agents, sweeteners,
f 155bigPRinea, arixiqRe mania,” deRERRSIONF GRanislPRIPSS{AnN [pxamales of psychotic
Sl{ﬁsﬂﬁ&ﬁ‘gn FobrBie’s QPRRMAY Pafindol diM&DN HURANtd € disease [examples of
conpounds of the present invention %Wbe I nj ect ed,
f greurodagareetive diseasgen oeegnitive| disardess f(oic fAlahelmsns olisease, Lewy
st ti e r ons.are.
po%gdlyl el%gét% gg‘ﬂ%otmﬁngr];aetcgra gé’ler?)gfgt emo d%lmpaum%{ltt,i oRemory loss,
ofcotzhicion (dnﬁmtJ ndentwh defieit,pAtseioh Defivi HyperctigignDBerder), and other
pre ared by m xing.the conmpound with a sujtable

XEPHPERAS HFRANRS B BegtnG N, mdufing yiQKiag capgtion, treating pain

gi Y ehME&RE usl)y Cﬁjo%dnfgoﬁéﬁr'&;ﬁbﬂe@c[b% faﬁa tyeaahg 3tlag. See, e.g, WO
mnistration can be in the form of essary,

¢ BBV 030, Wea§0I420446 3H 0B(364}7:dyoliadryrah k. I Med. Chem,
CQW:'Z%', 0 §€lo4 '(@97), Schmitt et al., Annual Reports Med. Chem., Chapter 5, 41-51

(2000); Stevens et al., Psychopharmatology, (1998) 136: 320-27 (1998); and Shytle et al.,
Molecular Psychiatry, (2002), 7, pp. 525-535.

Thus, in accordance with the invention, there is provided a method of treating a
patient, especially a human, suffering from psychotic diseases, neurodegenerative
diseases involving a dysfunction of the cholinergic system, and conditions of memory

and/or cognition impairment, including, for example, schizophrenia, anxiety, mania,
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30 addition to the active ingredient, such suitable
carriers as are known in the art. 49 WO 2004/ 029050
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phar maceuti cal conposition can be in the form of

creans, ointments, lininents, |otions, enulsions,

suspensi ons, gels, solutions, pastes, powders,

sprays, and drops suitable for adm nistration to the

skin, eye, ear or nose. i cal adm nistration may

al &PTeSHPB] Menie r@ﬁ@éﬁé@fl‘rﬁﬁxa@@&ﬁ mf syehotio rilisprderyhe Anerctieis syndrome,

as |
su T gllgﬁgena?or %?anL?lg Fl ng VI a |%{1arqp?€{| on al*rg%l%gneratbve diseases],
meatel/or Bognittveamposierst @suchr emtAleidimorf’'s diissaseleLowpf Bodye Dementia,

respiratqry. tract, . .the c ounds accordin to the . .
| O ERPITORRIE LAterl SElfkeT SREP pATRA) HTFBATY Jpstpipenition defici
f OftfnB6n deAdefentich Deﬁmﬂ-ﬁyﬁétﬁ&ﬁi’i‘t'}le?lgard@ﬂ) cbﬂlphﬁﬁ% fa@miMistering to
of atonized sol utions or suspensi ons. The aeroso

f otberpptiant ametieckiie oyt o€ e somprusd acqnrdins ta Foreglas I-IV or I-TV”.
acceptabl e propellant. The conpounds can be

adm ni stered as the sole active agent or in

conbi na¥ ¢woﬂegendr¢tivotdtserdepﬂ1aclud@buithin e ragtbodssofshicpresent invention

?:ﬂglg %fl?m ntaifh glgteﬁ (;T%(I}ﬁ ;B}Iqta &}61’ Ofﬁ%@?{st éf\;glzllcgigler's diseases,
agpiok's tcﬁsea@!iﬁfﬂmh LB OB&dy Ql@de@deu Prédrassivel supramkRES palsy (Steel-
muscarini c and n2 nodul ators,  adenosi ne receptor

wo%l&h%rfimnssyndraﬁaﬁh awlﬁsaﬂem@gemmtﬂshwr@ger fadiggne), motor neuron

o] d o] r
mt’éagétso{nélud na it gﬁ 14 Cfﬁ{l Lterosi§ @%@Hi&fve ataxias, cortical basal

ators, i nesterase
i nivgbrcrasios, ( AL§-Parkisorpdkinientia r poraglex gofri Giegm, asubacute  sclerosing
gI Suc . conbjnations,. each active
R oS iR bR piERE, ARk el Paathics primary
V\Alftrhgéfsﬁrer aphagia| stlﬁhﬂ&ﬂg@l ﬂc’gregﬁa@fn MAbDsd®- hﬁb}ﬂﬂ\di%&h@b/l&pmocerebellar
usual dosg ge.ra npounds of the inventiaon

b iyPp ‘&IB’HP?}%%W %qeﬁenef?é@fl% iGilles Pephbuilausiies discase, bulbar,
Ws@ﬁﬂo%ﬁﬂ%nsﬁaﬁsﬁ @ﬁm@lf Iﬁlh&ﬁﬁy a&f)plﬂi' Qﬁﬁlbﬁﬂlﬁar dﬁlfsgﬁltaf) htrophy (Kennedy's

agoni st s positive no ators
du@%elasﬁ,e@nmrw@a@w 5®M6s1s v@nollalssmgc remaplegy, Werdnig-Hoffmann

na I can b
(iR ol SRR APl ERE ThURHARY B0y SHidPER g, ramitia
nlspaﬂtlcrrhmaater anistitssKogelbergHW diaidet Hﬁe&@,rmﬁbﬁtdpaw@yeéib? progressive
uselﬂtl%o%alcl%n ol'érrlgetpalolopa }t/, hpn%g s%gge(gs(s&c%aats &eutzfe dt—Jakob Gerstmann-

Striussler-Scheinker disease, Kuru and fatal familial insomnia), and neurodegenerative

disorders resulting from cerebral ischemia or infarction including embolic occlusion and
thrombotic occlusion as well as intracranial hemorrhage of any type (including, but not
limited to, epidural, subdural, subarachnoid and intracerebral), and intracranial and
intravertebral lesions (including, but not limited to, contusion, penetration, shear,

compression and laceration).
In addition, o-7nAChRs agonists, such as the compounds of the present invention

can be used to treat age-related dementia and other dementias and conditions with

memory loss including age-related memory loss, senility, vascular dementia, diffuse
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30 A(3 peptides and thereby inhibit the binding of the
peptides to a7nAChr subtypes. See, e.g., WO 99/62505.
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i nvention further includes nethods of treatnent that

i nvol ve activation of a-7 nicotinic receptors. Thus,

the present invention includes nethods of selectively

activating/stinulating a-7 nicotinic receptors in

animals, e.g., manmmals, 5 especially humans, wherein

s ibite awatten diseasn (Er,mmnngat § diseanels dementia oA sadadriae er msgbolic origin,

S H&Jﬂ rﬁsa o%%gc?tr 4&‘ &tﬂ el (ﬁﬁﬁgé %Iexhx@(t% ]ﬁi@%‘ﬂlﬁé Qx‘ﬂffr?ntal lobe
i nVor ving ‘neuro o I ca dr ones uch as e loss o
méementia. eS@engaIW@ 9916@5(15er"ﬂhusennagcorcﬁumdwwhhtth@dm/ention, there is

conprjse admnistering to an anJ i n need.t her
o STRtdedra oo ah et ruttoat SuRRally Byl Rrerg ffomh bge related
eﬁéﬁ@ﬂtia\éﬁd A metiaPartibRebAs Rith E@frﬁw RSs éonllﬁﬁsﬁfg administering
-W, alone or as part of 10 a fornulation,

d fosthe pateant reefiachve agert of & pernpaiind @cqasding Euk qrm%as LIV or I-IV”.
acetyl choline receptors have been indicated as useful

in the treatnment and/or prophylaxis of various

di seases and conditions, particularly psychotic

di seas Elaus e accoriagen siitht 4 ﬁie*chdx s@h@@menm\ﬁm Piesggt dnvention includes

d on .0f the ch |ne 3
\éhgl} ? tgeatlflg Pretlents suﬁle r C og At %r? ¥1§ng rrpeé]??l?r% tr?t t,’or example, mild

| BEdnitikien gnpa’im{ene Xlﬁﬁ‘[lb eaglngs CAlizacipor e niisgased mx]hleﬁphrema Parkinson’s

rrg{]?i a, 5&?@{5 (F)gcg?eg?em d,gg 1?6212% o@?’h@?@ﬁ b 81sease, depression,

Pagikh, nEéAH ' SaufHaS SRGR, O higeai0ReRbAl S835S, htxanmht®Aeffentia and
neurodegeneratlve dlseaseéL& %@%nltlve di sorders (such

asthel peidlegicalscagdiions eas W owldmerﬁbwaus‘aﬂar diseases, comprising

ﬁg&’ﬁé s?‘f%fﬁlgcanle%afv%la BRh eI efhpc{ﬁf S‘T%Hgﬁl%ls LIV or -1V,

cognltlon |on lcit,
ﬁutentlon Deficit Hyperactivity E)sorder) and ot her

uses s treatnment . o e ad t|o . 1 nducin

Smoki nG BRGSO P ) i AD Bpstices ety <E. Ao,
UAB) 1, ,RIb@ \Gkifdk ﬁagﬁ@rug ,ORE Rh&ed tohe indFRed Bk gagmn I@guzhemer s
See, e. 30998; WO 99/ 03850; WD 00/ 42044

oﬂysg@al he ﬁ&ugg@gtg,deétareamot only ippdicated meurotq;gm%but also are known

S48 AP S Sl PO BERELP i st o

Pegptidep bmd e el nf@hR<. 1’9&&) agefﬁfs wiizh) bk (o BJing afithe AP peptides

g%fa!s’g @Ch?{ls' are uselLu? Cfur eatin gy %ergctierggﬁerzgtizvgogi)séasg& %%’e, e.g., WO
99/62505. In addition, stimulation o-7 nAChRSs can protect neurons against cytotoxicity
associated with AP peptides. See, e.g., Kihara, T. et al., Ann. Neurol., 1997, 42, 159.

Thus, in accordance with an embodiment of the invention there is provided a
method of treating and/or preventing dementia in an Alzheimer's patient which
comprises administering to the subject a therapeutically effective amount of a compound
according to Formulas I-IV or I’-IV’ to inhibit the binding of an amyloid beta peptide
(preferably, AB;.sp) with nAChRs, preferable a-7 nAChRs, most preferably, human o-7
nAChRs (as well as a method for treating and/or preventing other clinical manifestations

of Alzheimer's disease that include, but are not limited to, cognitive and language
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Thus, in accordance with the invention, there is
provided a nmethod of treating a patient, especially a

wheova290suf f eri ng from psychoti ¢ di seases, PCT/US2003/029976
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neur odegenerative 30 diseases involving a dysfunction

of the cholinergic system and conditions of nenory

and/ or cognition inpairnent, including, for exanple,

schi zophreni a, anxiety, mania, 51 W 2004/029050

PCT/ US2003/ 029976 depressi on, mani c depression .

[ edefinitd, @prasias, pprebooi, clebisoos det sther Motapeydhéatdc symptoms and signs,
syndr one Par.ki nson' s di sease, Huntington's di sease
[e%?gr%‘]"s@e’&tfanﬂgaﬁtg%‘w@ﬁé}eé ‘ive diseases], and/or

cognitive disorders (such as Al zheinmer's disease, Lewy

Body Denenti a, otrophic Lateral Sclerosis, nepor A
i rrpgi r et Pfe?PélﬁéFA‘?F}f/lFiB% saﬁ)soc Bﬁ’l’{?qeﬁ dﬁeta%cfsi 1y treaging other #myloidosis
at i entdsOroflehhfrble, MLARH Arddefil GhdiopdBET AdtneMiob¥thic hereditar
Di%%?%ég’r)oco%pa&?s?f ng acgmhtﬂ sferi.ng %1% t'he patei gir:t_ an Y
ef dnedoidyRowms syndraphe, anacoghrbulivensie cseetidaty familkd Meditgranean fever,

-1V or ' -1V Neur.odegener ati ve di.sorders:i .
i R YRS e BB RSRrR m S s et hytoidosis,
b Whréii€hdieddidly$id dnistophy, tahé Rinhtsh tand fwlvaoamyloidpdiy.| axi s

of Al zheinmer's diseases, 10 Pick's disease, diffuse

Lewy Body di sease, progressive supranuclear palsy

( St eel -, Blqahidh d8R6tSY Rl BRI hawbéan%mgﬂi@ﬂb&%g%@ﬁ@ hOBle in the
(Shy-Drager syndrone), nbtor neuron | seases i

i rteidydiresgorsmio alcoldiingdstiens r Bhuss aganisssios o- Mgy eani Reeused in the
at.axi as Qrti . e ' . .

A R A AR, oLEEREL AL Ui ey, T in socordanc
s ol @5 embodipametdipimstntiongherblispronided a'netitidsefdmefing a patient for

Par ki nson' s di sease, synucl ei nopat hi es rimary,15 . .
pridgte é’f@@f"é{‘ﬁi 2% Hoatwg, p Aty g’étti" aglgglﬁcgg%hlogﬁt’herapy COmpIISIng
Maghasicredfs nhe ghirpaattaRkinoaabalerh %bmF&irﬂP(dcaoﬁﬁfg&o Formulas I-
ol i vopont ocer ebel | ar degenerations, Glles De La

TodYr@tli-dV's di sease, bul bar, pseudobul bar pal sy,

spi nal muscul ar atrophy, spinobul bar nmuscul ar atrophy
(Kennedy's disease), primary lateral sclerosis,

fam | i Agapashi thepafeCR)subtypdé canalsp biofifeddommeuroprotection against

B3 sESMEHDRA MEVATIRE R g LR IE oo enctooniciy,
di BRASH, ac¥¥tBidos WithkOShtliBeni @l andiavertion €€ is [Boigtd 8 method of

paraparesis, progressive nmnultifocal . .
| é{ﬂ@@@g@@gﬁ@t@cpmqy}qe fgf PeHoRIPtsERRIbaZMSY damage associated with strokes

Cr eut - Jak . Nz | er.- i o
B4 S ey SR PRI sy sl it o e
neutientegeffectatiav@unihfsmodpoand asoldiigig FormweckNepr BiIV’.

i schem a or infarction including enbolic occlusion and

As noted above, agonists for the a-7nAChR subtypes can also be used in the
treatment of nicotine addiction, inducing smoking cessation, treating pain, and treating
jetlag, obesity, diabetes, and inflammation. Thus, in accordance with an embodiment of
the invention there is provided a method of treating a patient suffering from nicotine
addiction, pain, jetlag, obesity and/or diabetes, or a method of inducing smoking
cessation in a patient comprising administering to the patient an effective amount of a

compound according to Formulas I-IV or I'-IV’.
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thronbotic occlusion as well as intracrani al
henorrhage of any type (including, but not 25 limted

W ego4epiosur al , subdural, subarachnoi d and PCT/US2003/029976
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intracerebral), and intracranial and intravertebra

| esions (including, but not limted to, contusion,
penetration, shear, conpression and |aceration). In
addi ti on, a-7nAChRs agoni sts, such as the conpounds of

the present invention 30 can be used to treat

age-rel ated denmentia and ot her denentias and

condi tiQn Lt h | .1 ncl udj e-helated. .

romory ogidlide fPE ity SRk 18 (b RBHRY” ople Fivayres of he
W a2 ST Foemies -DE2R0B/I02 897 6C! wh iFt*datiatied eériwitis€.san be used

(Bi nswanger.'s sease), denentia_of endocrine, or

e ASBIHEAERS g 1O ToCaRIE Y BN & n BR DT HR A S AR dhely ibeled agents
br @iviv FaBEEG of BRTBptRs Piel Jefrbitd i, £ EOPLEE; :

denenti a. Sgg, e. g‘.gbfp V\SD 99/e 5505. ThB%, ?n acérg%%‘ggce

with the invention, there is provided a nethod of

treati =18 . f.ering fr 1
ago.r el D RgRRtE BF moARE R inlafis )RRl £ Rl Mol HTho abiiey
condedrnars isfdrmatiemand/ot desinalbhiyr fosiecdd]l pdwionslgtledrhédinformation.
t he }pati ent fm effective armun}g of a, con'pound1

ac¥EPaPn YR EG} M f FE0fATY GYgpiom of Jementipapd canpalso be a symptom

ACHMHRTRItNMIR dischits b AlzheRedi iRMe, s Fﬁreﬁﬁ,epéﬂdnson’s disease,
i nvention includes nethods of treating patients

s UWRinElon’sf dispasmeRiskss Hispasey Remnizidlddakeb, disgasceFHNplcardiovascular
. | .

AR o e S L T

di sease, Huntington's disease, Pick's disease,

Creut zfgl d- Jakob .di sease, depressi on agi ng, head . .
trauma, St ’8kaec,°°féf\1§ehv§€>‘z‘fia“;n%8§1f%%?énf the %I‘Vleﬁtt"ﬁp, fhere is provided
Mihéthéd bamehtide patibn ffdrin®tad, eekahslel AU cognitive impairment

conditions, as wel| as Hwand cardi ovascul ar di seases, )
c diYHr-svasetlan dementiat ©falhg agmasspdiated icognitivi dealingf (AACD), amnesia

SRR S A B ], i, o, mener

figidsd fromegaetiyr exppsuze @f angdtietid agentAOdeep2depaivatiat menced cognitive

fragnents, are. knpown to be invol ved i e t.hol ogy. .

of "RfZ nger% 8&0?0 %lﬁg'éeagg?(gﬂlﬁ% %ﬁﬁypgﬁbgﬂégt%gr eni‘?g%/la’ epilepsy-
onthted Mebgidatee dinpairiett; 0DoXINGI tsynditihe 2l Sl@odlBnK Need dementia,
to, inhibit chqolinergic transmtter function, Further,

i tdragubslangs mdvcsa inraery: inpaimentsp Bemenia Bealistiva (Baagr Syndrome),

tahagld%@%hggite?lgg@(e.g%gﬁgs?cémi}ﬁpsep,l AEK phile PORFHIRL dministering to
the patient an effective amount of a compound according to Formulas I-IV or I'-IV°.

The dosages of the compounds of the present invention depend upon a variety of
factors including the particular syndrome to be treated, the severity of the symptoms, the
route of administration, the frequency of the dosage interval, the particular compound
utilized, the efficacy, toxicology profile, pharmacokinetic profile of the compound, and

the presence of any deleterious side-effects, among other considerations.
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to a-7 nAChRs are useful for treating
neur odegener ati ve di seases. See, e.g., WO 99/62505.

WO pooagielosé on, stinul ati on a-7 nAChRs can pr ot eR€T/US2003/029976
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neurons agai nst cytotoxicity associated with Ap

pepti des. See, e.g., Kihara, T. et al., Ann. Neurol.

1997, 42, 159. 25 Thus, in accordance with an

enbodi ment of the invention there is provided a

met hod of treating and/or preventing denentia in an

Al zhei nele @mpopndsefl theiinrentien s be edmindsterad o eranmmpals, particularly
t a
oS O AL HRREREUS Lty o &7yt B FBRJor Borfhes such as the
| rimoint o~ écdtinimdieaeptorf agmlsamyllnpmdldben@tlpﬂml asbwe. For example, the

RSB Gp &b I S BB B o s

anoaag'éEIehéldoﬂ‘ Gor tek@aleNd.08004 O mPEUANtd. N 01 bRy mg/kg/day Unit
cI ni c mani festati ons of Al zheiner's di sease

ST TR fancHoB AL o exgmple 11260 neg gheative éompqund For intravenous
Iadagﬁﬁa?at ARk e dblid; ot
deficits, 10apr axi ag(%{ggpr g%gai on, étgl%ﬁ’ugl%é%ge %ﬁ%ﬂg{)]ﬁ Josages.
neuropsychl atr| c synptoms and signs, and novenent and
gai t ahnor i nvent.ion a

resent
provi des ‘Te u%s&l? pf?cgg esna?glixqqgl;es%%qn&%llg is gf course to be
dimdersiesd thao Eefeoeﬂctmdofparthﬁ[ae @uffafsymécﬁﬁ eﬂéﬁg”ﬁntsa BElisOP@RRY conditions

non at hi c her tary. .anylo Down’ syndro
B i BB PPl i P pag. vt e 4P DR i Gighide all related
f @MRérials t&ﬂa‘t‘-‘dﬂe%ﬂ@ﬁﬁﬁaﬁ SMN G 1Bt i 1’6@1}%’35@/ SRR of i 1ntergst or value

pancreatic- and car d| ac-rel ate SIS,
héprilest Bﬁf?@ﬂ@ Qntent Up‘ailh‘il th@rdiSCﬁSSmn isipresedtedlofar example it is often

a?é)ks%lg? ’%117119 bq# }/]s?en’l or 8‘[1 ﬁ.u‘l o gwrgle 0%%9&13 v still achieve

r ex;md:nd,?énmadaitmg]h fHSLﬂltsnd gasdel dﬁ?rshll'liﬂ s, arﬁ@ﬂma?‘v% s?f&*@{]en} knowledge of
a- S can e in the _tr tnment o al cono

F%%%&r %lﬁdmﬁ*ﬁl g‘ﬁ?&leﬁ A gxite Rei a@% tfifoshyndupngrperimgntation, to
a@m& dadCeibsithifidhsan \ﬁﬂ%ﬁhﬂﬁf Gerdd tHeHeplﬁﬁBégg]%ﬂ Rihg M€ nfthods and

is provided a nethod of 'treating a patient for

alPESRGIes fischenealietieitor treating a patient with
anti-intoxication therapy conprising 15 adm nistering

to the patient an effective anount of a conpound

accor diTheptesenk arventiaswill ndwb cofurther- deVeribeA®e Wt o thedfollowing non-

e.a- 7nACh bt ypes can. al so used for
Z s Sele aﬁé@{%‘@ dy %0 dstscsramplpsyit fliypuld be kept clearly
S il AikRSthatéthérsenb efifferemintdiitheniP ehé REHERE disclosed according to the

eXCItOtOXIC Ity.
present invention Wwill no doubt suggest themselves to those of skill in the relevant art.

In the foregoing and in the following examples, all temperatures are set forth
uncorrected in degrees Celsius; and, unless otherwise indicated, all parts and percentages

are by weight.

The entire disclosures of all applications, patents and publications, cited above

and below, including U.S. provisional patent application Serial No. 60/413,151, filed
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20 Thus, in accordance with an enbodi nent of the
invention there is provided a nethod of treating a

w@adoseed05¢ o provi de for neuroprotection agai nSPCHERBEGE029976

associated with strokes and ischem a and

gl ut amat e-i nduced excitotoxicity conprising
admnistering to the patient an effective anount of a
compound according to Fornulas |I-1V.or I'-1V . 25 As

not ed above, gonl sts for the a-7nAChR subtypes can
al SeptaebendaR007 andd). & P@ansmql amilcatxomﬁerlnlel\lc@@#lé&%& filed

| ”ﬁéﬁ?&aﬁ% f%b? e i o‘%ﬂora*le gg%éf”x%mpa' n, and

treati ‘ag, o and i nfl amat i on.
Thus, in accordance W|th an enbodi nrent of the

i nvention there is provi degﬁ%% of treating a
patient suffering fromnic iction, pain,

5] eAll ﬁlgactr@b@?d feYordéWl4t300 MIPEH £Brukef hﬁtriﬁ%ﬁx'i@m unless otherwise

10
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20

|nducm snoking 30 cessation in a(gatlent conprisin

g
adviter s¢@pling cwtaﬁlﬁﬁe(Jb%r@ irelertziz) pp maﬂcwreéw@dm@laf@fe tg TMS (8

SRR R A DO e ol b B9

t heptimiaér™ midrywive raacforACD R 181, of Sihd) l&féscdﬁr Cldéiﬁiiswﬁﬁli@f)wave
t he co oun s of, Fornulas |I-1LV an

(e.qg.,_Cl1 .
0 rre‘?ﬂt%{ ef\ Eepctiens Were P ed éta:fpobéj f8§ @Qp s With %le fixed hold time

n@N%Ié?&étﬁMJe sk&d. rﬁ%ﬁk%ﬁﬁ i LR geSedns (S @g lg}chased
Thus, usi n% such | abel ed ;%ents 51nvi vo i ng
2

t rféom é@éﬁn ehnplegiche Apalyticn HBHCusasmgrioanel on £26mm x 100 mm

e ap L ny b S o TEEt 2P SOBT el o 1 faric
[ rdcmir)/amtmmmla(ﬁﬂ%rfomheam@)amef6tmnt 0 recal | previously

| earned information. Menory inpairnent is a primary
synpt om of denentia and can al so be a synptom 10

aRGreRhBAivVUIPrbecedy. di seases as Al zhei ner' s di sease,

schi zophreni a, Parkinson's di sease, Huntington's
diﬁeﬁ_éi ck's disease, COreutzfeld-Jakob disease,

HV, ca

as age s e HoBlaos £hRRA R, AEELIRRELHL IR ot irotiine
wiané cahomiiccadldmknformfcatbbﬂanndvdett\ramqesl‘. here is provided

a 15 nmethod of treating a patient suffering from for
exanple, mld cognitive inpairnment (M), vascular

deeidoliaiot 68 Be, caft @R ylas £ (181188mS D) GV - uﬁna@ﬁfdnasnude (65 mL) was
esia associated w opén-heart-slrgery

B RDILR mrseloca e ABPHN G AEBe RSP BN

25

30

d%ﬁﬂs T lét %ﬁl%r(bg 6 GiRAP & R ac%?e?itlﬁgltectﬁalasge%gg ?Z’ 6 g). The

sl ee prl atlonln uced cogniti
reaction mixture was maintained at room temperature for 2 h under nitrogen and then 3-

aminoquinuclidine dihydrochloride (16.1 mmol) was added. After 18 h, the solvent was
removed under reduced pressure. The oily residue was partitioned between saturated,
aqueous sodium bicarbonate (25 mL) and dichloromethane (100 mL). The aqueous layer
was further extracted with 9/1 dichloromethane/methanol (5 x 100 mL) and the combined
organic layers were concentrated. The residue was purified by chromatography using
either a mixture of 90/10/1 dichloromethane/methanol/ammonium hydroxide or 70/30/1

ethyl acetate/methanol/ammonium hydroxide as the eluent to provide the product in 30%-
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i npai rment, chronic fatigue syndrone, narcol epsy,
Al DS-rel ated denentia, epilepsy 20 related cognitive

WO pajoegeent , Down' s syndrone, Al cohol i sm rel at BAI/US2003/029976

denmentia, drug/substance induced nenory inpairnents,
Denentia Puglistica (Boxer Syndrone), and ani nal
denentia (e.g., dogs, cats, horses, etc.) patient
corrpri sing admnistering to the patient an effective
nmount of a conpound according to Fornmulas I-1V or

YQ%'W@ sAltereataisha derefuctsiere pirfisdryprefarative HI &5ening an 8
t f nel .y
t n e AR50 S0 s 3002 Bk e PRI RO E Mg i
t he synpt ons, the route of adm nistration, the
frequency of the dosage interval, the particular
conpound wutilized, the efficacy, toxicology profile,

5 phpygradii¢igreti c profile of the conpound, and the
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presence of  any del eterious side-effects, anong ot her
consi deagdgresB pyidss a ystipdday e oostingbyivesr dostiorgomelidine
Thﬁld%fﬁl%fﬂﬁﬁ)l@ f:a[rﬁ&ﬁrhb VAN BHn FABoLEAd AL Nagl&r ed to
mamal s, particularl’y humans, at typlca Josage | evel s
customary for a-7 ni coti ni c receptor agoni sts such as

men(f f %(ﬂ‘étbo na‘%o%et PoY Iegéég %rbo n| S%@i%ﬁ%gmml) ina5/1

adfixnirs bﬁfe&tﬂlydﬂoﬁusm/wgl'-aumhmhhbrﬁid@ (Dlz)ﬁﬂ!ﬁ wab }iddéﬂa|
ad(gllém stra t'tlwon at a dosage | evel for ex

prroR ety leREn &y mls bl Hmwlb%ﬂdiéﬂ%ﬁ»gk%ﬁ earayol) W}
dog a6 Bing anlyamamreshae mrm&mgwgs coqte? 3% Y of HATU (115
active conpound I Nt ravenous nlnlstratlé
C dngmdlﬁwmm@a\ma&midaﬂm qm:pbmoadl"ha maction grhigtuoy wmﬂlloweﬂ ¢o warm to rt

NS gl BB YR he PG 6 Bt BT Saucous

r qfoﬁsﬁﬁm&:aﬂ@n@lﬁ Ksblution aid ab%% ﬁﬁ)&urelﬂfdioﬂlorérﬁaﬂﬁféyrﬁethanol The
cel |l s, galture condi ti. nd the like are no

| rreurRe b VBB Ao i) 05 o megapg medaaoldaXhend e
| %hﬁbﬁ@d@k aﬂ&h%@@ere%%& @k@bﬁﬂ@ind(?ﬁ’ﬁd Q(Ier%ﬁglluﬁlasﬁﬂ’fate The

ski | in the art recogni ze as elng I nt erest

grcnmpa@duct ag mfwémucbm@togmé&@/w/m vvhl ch that
oo O Rab SRR Rt P by BIS erlge 72 B Bllpeot the amice

med aeolofless salidt her and still achieve 15 simlar, if
not identical, results. Those of skill in the art wll
have sufficient know edge of such systens and
mMat-gedakeal €s so as to be able, w thout undue

experlnentatlon to
Procedure C provides a method for the coupling between 3- ammoqumuchdme

and carboxylic acids to form carboxamide derivatives.

The coupling reaction and purification was performed according to procedure A
(indazoles, benzthiazoles) or according to procedure B (benzisothiazoles). The free base
was dissolved in methanol (3.5 mL/mmol starting acid) and treated with 1N hydrochloric
acid in ether (3.5 mL/mmol starting acid). The resulting suspension was diluted with

ether (7 mL/mmol starting acid) and was maintained at room temperature for 2 h. The
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make such substitutions as wll optimally serve their
pur poses in using the nethods and procedures

waleasloz®sad herein. 20 The present invention w PCT/NBN0HE29976
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further described by way of the foll ow ng non-
limting exanples. In applying the disclosure of these
exanples, it should be kept clearly in mnd that

ot her and different enbodi nents of the nethods

di scl osed according to the present invention will no
dowhbs WQ@Q@H@CWW&@W@S ringediitsethesf ansldried undertviaguum to yield (40-

r &4By QHHKQQ 25 In the foregoing and in the foll ow ng
exaﬁéles a tenperatures are set forth uncorrected

i n degrees CEIsius; and, unl ess otherw se indicated,

al afts_and percentages are by weight. The entire
(ﬂé%ﬁ%gﬁﬁé% of all applications, patents and

publ i catrbate I3 piow e R @iéthod 36 tﬁ@@btﬁ)ﬁhg%tvde&?kldﬂﬁﬁﬂlmnuchdme
U. S.. provisiona ?atent appl i cation Seri al

601d £arbemylic aejds deiformepathox 20lda Adgrguises. PCT/ u32003/ 029976

Sept enber 25, 2002, and U. S. Provisional application

Serial No. 60/448,469, filed February 21, 2003, are

h éfoedhsolutiomonf ploer caﬂmztybg/aqick(%ﬂemnml) iENAZWBiIEﬁhyIﬁ)rﬂnlahnde (14 mL) was

&?ﬁ?MS%R@C ((lﬁ '\@ém? g iy ng‘j]ﬁfbpq qfaydrochlonde

cqn2b amhel).(The @E@ldnrimkﬁlfé Waiﬂ’ﬂlhtaﬂféd aPRAKSteRbEratr$ 08 40 min under
relative to M crowave reactions

wetigogse2ne m?eawﬁv 7 @mPBr“?é addedorffiar 48 hythamach@rmxwm was
M i AEMRuER BEHRY mbfﬂar?q gezd il was Bvidefled g%f‘féé%

m Cr owave reactor via reacti ons vve e pe orne
atcop@msCThe colg0s were wishedhith methdnéld(l @0 il reech) bAd G basic

- SRR 5 ey s wioriRah FgBifhdl 1 AR tarBgHE

Arzahgehtratad. H?é_fasmas wagptfrﬁ‘reﬁe;g} chivndbtdpraphy>{ 1/1Q0 0MrBthyl
Xterra RP18 usi ng a,.gradient of 20/80 to

e @6% %CF%?/WP%E‘HOA/@F’&}%E% hydpxide)] ghus propiging the

f Qkdduet RAI5H)-548%e1® M n. 15 Representative Procedures.
Procedure A Procedure A provides a nethod for the

coupl i ng between 3-ani noqui nucl i di ne
Procedure E
Procedure E provides a method for the formation of carboxamide derivatives from

methyl 3-quinuclidinecarboxylic acid ester.

To a solution of the amine in toluene was added 1.0 M solution of trimethylaluminum in
toluene (1.1 eq) at 0 °C. After 30 min, an additional 1.1 eq of trimethylaluminum was
added followed by a solution of methyl 3-quinuclidinecarboxylic acid ester hydrochloride
salt (1.1 eq) in dioxane (5 mL). The reaction mixture was heated at 70 °C for 10 h,
allowed to cool to 1t, and was poured onto a cold, (0 °C) aqueous solution of sodium
bicarbonate. The aqueous layer was extracted with 5% methanol in methylene chloride
(2 x 30 mL) and the combined organic layers were washed with brine and concentrated.
The residue was purified by preparative HPLC using an 8 min gradient of 95/5 to 20/80

water (0.1% formic acid)/acetonitrile (0.1% formic acid).
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and carboxylic acids to form carboxanm de derivatives.
20 To a solution of the carboxylic acid (16.1 nmmol) in

wWORMN4g29980 hyl f or mam de (65 L) was added HBTUWPCLESE003/029976
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nmol ), catal ytic anount of dinethylam nopyridine, N N
di i sopropyl ethylamne (96.6 mmol) and 4 A activated
nol ecul ar sieves (2.6 g). The reaction mxture was
mai nt ai ned at roomtenperature for 2 h under nitrogen
and then 3- am noqui nuclidi ne di hydrochloride (16.1
nmmol ) was added. After 18 h, the solvent was 25

re er reduced pressure. The oily residue was
palfﬂ?égllLérlﬁl bet ween saturated, aqueous sodi um

bi car bofratatue2lb proividesam thettiod Hibrahe redtdtiomen f tHeOfrbrxhmidBhe form
aq | ayer, .was further extracted with 9/1
di%ﬁ%%?@' éﬁgyﬁg?ﬁanol (5 x 100 nL) and the conbi ned
organic |layers were concentrated. The residue was

purified by chromatography usin either_a m xture of
0FQ pPAluERTL B WS Kl EEHEMRTORHHoH ) Wowndded Hiion

7 0133 b Y4. 0 @(&).e f;lfﬁg ?éa?ﬁ&hﬁﬂ&%r/e RRBLL %}X@[;P%Q %, was

as the el uent to provide e product 1 n 3
2009020050, PCTV45S200BkIy2@eRbed Filoeftiardld The resultant slurry was

Al tivel t he. pr.oduct s e purif.ied

prﬂeoglgr At ge )&iﬁte 4 %?)%ac%ﬁ “%thvgr% ﬁleg’raﬁ i”éﬁ'l(’hg’?o@%tb@et(s x) and the
2 Qosibinvet e ganfdlafess fvarerdoticenhidd/ Taetepidut fvad pur{fdd¥ppreparative

f aC|d%. 5 Procedure B Procedure B provides a
el UG & R &g STAdISThet 4583 RSOl (Rdgutosmeq acisfggetonitrile
and, 1beEmiOicid)azol e carboxylic acids to form

car boxam de dérivatives. To a sol ution of
6- met hoxybenzi sot hi azol e- 3-carboxylic acid (61 ng,

0. ina5/1 10 m xture of
téﬁgﬁggg%k%ran/N,N-dinethylfornanide (12 nL) was added

di i sopPomeletey parideea (idthdd fidr, thd couptin® bgtwaad3-ahioqiBiuclidine
0.6 I - (R) - am noqui nucl i di ne _di hydrochl ori de.

THgd %@9%@&115@%5 t g‘&%ﬁﬂ“’?"éﬁ{y g GRS (115 ng, 0.3
mmol ) was added in one portion. The reaction m xture

was allowed to warmto rt and was nai nt ai ned

oVidespgisnsionpkl Hrindagele-4veatbopaldetivde 61{9dnpe 8 wedmpquinuclidine

sat . 5, bo | t | it i and

2 R oL o RSO RE HehR aRP (g Wt a
aqefbouier # hy dihe vasti@xmixaot eds wildwedb/cbol to t and was treated with

di chl or.anet hane/ h [ ( ,_and the conbined,

oS R RSB BRI 2 ol Thb e feditups S regisipedset ot for 2 b
s @fd way ouredinto wiies extracted with 5% methanol in dichloromethane (2 x 30 mL)

and the combined extracts were concentrated. The residue was purified by preparative

H

HPLC using an 8 min gradient of 95/5 to 20/80 water (0.1% formic acid)/acetonitrile
(0.1% formic acid).

Procedure H
Procedure H provides a method for the coupling between brominated and

iodinated aminoquinuclidinecarboxamides and boronic acids to form aryl-substituted

derivatives.
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crude product was purified by chromatography (90/10/1

di chl or onet hane/ net hanol / ammoni um hydr oxi de) to
w@e@niot®sy2 mg (75% of the am de 20 as a col PCT/E@S®03/029976

solid. Procedure C Procedure C provides a nethod for

the coupling between 3-am noqui nuclidine and

carboxylic acids to form carboxam de derivatives. 25

The coupling reaction and purification was perforned

according to procedure A (indazol es, benzthiazoles)

or Inavcinﬂdhjmg)vtraye maoﬁmdwswl Ba¢ bddeditisotrhimated D 289 munidly the boronic

L e PSR o). SRR et et R lagtits O REDRY Rl i-ert

i nbt&?lbﬁéspﬁﬁ&e%&Eﬂhﬂ%@bra@t(@mwmﬂmﬁﬁ)' gd 0T£S€1ufrﬁc$ablﬂ>dnlafé§(0 810 mmol).
sus ension was diluted with 30 ether (7 nlL/mo

q Yesepl avap gyacasied: hack-Hedwish argan gas, F“éfb‘il?P 9@%@? dilyfp with N,N-
5 @n%tﬂ}ifoﬁﬁﬁmd? fseé/\%hé 0944 ?gs?cg s B RAQH5EQEP %7r§10rowave

sS“Were co cte tration, I‘InSdWI
et imediatiom et Zﬂ0|°€cfomﬁﬂ>esr ’Rhacumtmnts of Iglme mwthmwereéﬂtmeddhrough Celite

f o&ﬂeﬁﬁa@%kgpr Cgféscg eahf %ggﬁd cﬁ% nﬁiel co d esW%s metheg with

C ambiyd1i(0 ﬁnn;% elsd the pfodudnvead rebmtamﬂ@le M emmoatal m methaﬁol and
solution of the carboxyl |§cw_a0| d (4.77 mol) .

NNEHEprETakRd: 10 mesiug avap purt by preparafiygdif LC usmg an 8 min gradient of

10°N: 9%/5lkd 5086 %ﬁéfg)tf% ktﬁ{ﬂld‘fcld)ﬂa%etﬁmllﬂa (@04 formic a01d) to give 15-40% of
3-am noqui nucl i di ne di hydrochloride 10 (4.29 %

Thise pegduct on mi xt ure was nmai nt ai ned at room
tenperature for 30 m n under nitrogen and then HATU
(4.76 nol) was added. After 18 h, the reaction mxture
WaBrockdwredr ed t hrough Celite (net hanol rinse) and was

di vi ded_equal |y X coI .. The col unn
wer o weRRERAR RO Agho ff o ey etw& BRI A
15 COfRIAB n@ﬂﬁ&lﬂaﬁfe@a@mg%& Bmthe MARPR Bhind-SibSRitea Aetvatives.
(100 each) and 15 concentrated. The residue was

purlfl ed by chromatography [1/1 to 0/ 1 ethyl
acetate/ (70/30/1 ethyl acet at e/ met hanol / ammoni um

hy]%r 03¢ mierzlﬂcrotvspa%g rea Et?d/d vesse(i\J was added N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-5-

(bromo)benzo[d]isothiazole-3-carboxamide (133 mg, 0.37 mmol),

20 tris(dibenzylideneacetone)dipalladium (0) (34 mg, 0.04 mmol), caesium bicarbonate (213
mg, 1.1 mmol), and (2'-dicyclohexylphosphanylbiphenyl-2-yl)dimethylamine (30 mg,
0.07 mmol). The vial was then evacuated and back-filled with argon gas. The mixture of
solids was then diluted with morpholine (0.7 mL), dioxane (1 mL), and triethylamine (0.5
mL) and the reaction vessel was sealed. The reaction mixture was subjected to

25  microwave irradiation at 120 °C for 1800 s. The reaction mixture was filtered through a
plug of celite and concentrated in vacuo. The crude product was purified by
chromatography (90/10/1 dichloromethane/methanol/ammonium hydroxide) to provide
47 mg (34%) of 6-morpholin-4-ylbenzo[d]isothiazole-3-carboxylic acid ((3R)-1-
azabicyclo[2.2.2]oct-3-yl)amide as a cplorless solid.

30
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roduct in 15%50%yield. Procedure E 20 Procedure E
rovides a method for the formati on of carboxam de

walerwdosyes from met hyl 3-qui nucl i di necar boxReT/TS208/029976
ester. To a solution of the amne in toluene was added
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1

.0 Msolution of trinmethylalumnumin toluene (1.1

eq) at 0 C. After 30 mn, an additional 1.1 eq of

t

ri met hyl al um num was 25 added foll owed by a sol ution

of nmet hyl 3-quinuclidinecarboxylic acid ester
hyﬁﬁﬁgﬁﬁ@ﬂide salt (1.1 eq) in dioxane (5 nL). The

r
t
a
I
c

eact | ] f 7 : I ed
W R e L s
craiegninuslidineearbaxhmidsd pud(Griphard réagents . fofh elkybisubstitited
(Ll \RS extracted with 5% net hanol in nethyl ene
ﬁ?orlde "(2 x 30 nL) and the conbi ned organic | ayers

were washed with brine and concentrated. 30 The

r
m

a
2

Y

i_d rified b reparative HPLC using an 8 )
R SR ATGRY PSTeassios vese LR abarcapah bisGriphemmerghine)palladium
: e | . .
oy FIBAee O, b3 AL OhEbRGR G20 mAallThe vessel was
reyesuated and heakhidltedivwith arben gasd dic & separatd repdtncasdshsalutioeof the

oA G (LR LT Yo oM Bl

a

ckejpth thahrdroffurancet viriThe sudpyaliorieas Maibta@ @) for Beminemd ttheddhtire

m xture was heated at reflex for 4 h, was _cooled to O
st e

C, CORHS eSS B

r
e
a
T
8
a

1
b

(ﬁ%ﬁ%‘h‘&fs%viaﬁ’aé?ﬂé nohe vepged was sealed and

egbjeétad o Bickiwaye WRRliatioR4f 86D @NoP 666 SecWRHES p@-@?{ time of 60 s. The
xtracted with 5% net hanol in dichloromethane 3%&

Aerctipr Wepdeaeindveith aeandid (0-aydy stiwadevidomedanol aanddyas
gt s oo U 5 SR EDS T s
prafiuctwat duted with@ M @fhndonis thanethanobG0d)L.) ddecesbuirsie® The
Zﬁ%%%&?a% %&ﬁﬁ%&%@gﬁ%gﬁ%ﬁ Elt/]lot% Of/ ?gthgflha%et%’%y(% 6)38/% ethyl
acetate/methanol/ammonium hydroxide)] followed by preparative HPLC using a 5/95 to
80/20 gradient of acetonitrile (0.1% formic acid)/water (0.1% formic acid) over 6 min to
provide the product (20-50%). Alternatively, the residue was purified by
chromatography (90/10/1 dichloromethane/methanol/ammonium hydroxide).

Procedure K
Procedure K provides a method for the preparation of bromoindazoles from

bromomethylanilines. (See, George V. DeLucca, U.S. Patent No. 6,313,1 10.)

Acetic anhydride (2.27 eqiv) was added to a cooled (0 °C) solution of
bromomethylaniline (1.00 eqiv) in chloroform (1.5 mL/mol) while maintaining the
temperature below 40 °C. The reaction mixture was allowed to warm to room
temperature and was maintained for 1 h. Potassium acetate (0.29 eq) and isoamyl nitrite
(2.15 eqiv) was added and the reaction mixture was heated at reflux for 18 h. The

volatiles were removed under reduced pressure. Water (0.65 L/mol) was added to the
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and car boxal dehydes to form secondary am ne
derivatives. The suspension of

waQ kboste@zol e- 4- car boxal dehyde (100 np), PCT/US2003/029976
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3-am noqui nucl i dine dihydrocloride salt (1.0 eq), and

4 A nol ecul ar sieves in dioxane (4 nL) was heated at

20 reflux for 4 h. The reaction m xture was allowed to

cool to rt and was treated with sodi um

triacetoxyborohydride (3 eq). The reaction m xture was

AR AL TOTEens congeniraibd Gispepistinbin dronioricik (1 Limol) was

ex 0
R e okl i R LR Al & R 20 Py yes

r edlqmé tovesol oo teluiptrgrtuper mdahap]:i{ wes adjRitel tos10igy tho slBW addition

aC| ﬁogﬂ%qeu%h?ﬁpq%g %@1&?’6 lftif’rnm‘@ Héﬁg %%)Vgsg{i%dﬁiﬁbwﬁer (0.65

Pro@edimng vids Bﬁ@éﬂtéﬂgﬁtlﬂetﬁﬁtda@tdtef@ & ItIE/msoPK Thé BEmb@EYB-FActs were
an | odi_nat

b
r o??&aﬁﬁ gé’rln‘a( Ieeeswd dred ever apbydsenssatismaifate. The organic
f
28%)591:%?2133\18% fglﬁg%%tﬁﬂ%%%pa :ﬁlﬁg 8?‘%%& ?eq e a?_lf—ﬁg)ce Wgsh concentrated and
r e tasisine was frigtirated svithdeptine hleL/mob)n e s@IildSZ\Bﬁe mJi])éc)‘.e,d by filtration,

Ep%ss?‘%%glrl%%}i”? Kl adind )a%‘f“ﬁia?‘feﬁdu um (0) (0. 0289

nol ), tri-tert- butyl phosphine tetrafl uoroborate
( 057 ), and potassium carbonate (0.810 mmol ).
was evacuat ed, back-filled with argon gas,
an d t hersRaf@n! Frofidbdd el H} thb ﬁlel%rﬁidﬁﬁ)tf Y %91% TBBbLMic acid
(5.0 nmL). The vessel was seal ed 'and subj ecte
i feama epmoindargledi at i on at 200 C for 600 s. The
contents of the reaction were filtered through Celite
(met hanol wash) and | oaded on a 5 g SCX colum. The
c dlounsolwting offasnesdndaizolb (1.0@ tdianialanhyRows praydrdfiian (7 L/mol) at

T T T A T
Hfloftidhs. MHe RBulEngRdMutinaedseitint@ned Gor 3@ %ﬁ at fboﬁp(e&?erature and was

water (0.1 %formc acid)/acetonitril

aéh"(il)cof’l?déﬁ’ v (5 -4 d ok Mfsolutipe Of)?egdmt}tﬂltmﬂmmdl}’pbhtxane (2 1 eqiv)
P %@ﬂgdeco I&ge@'é&\ﬁ'og %ﬁxtﬁrer@ltl&qgalfiﬁ{mﬁghtﬁe %Rgrgal t I%pgrgttur elow —50

brom nat
°C. The rmxture was maintained for an additional 2 h at —50 °C. A steady stream of

anhydrous carbon dioxide was bubbled through the reaction mixture for 1 h. The flow
was continued while the reaction mixture was allowed to warm to room temperature.
Brine (6 L/mol) was added and the pH of the mixture was adjusted to 5 with concentrated
hydrochloric acid. The mixture was extracted with warm ethyl acetate (3 x 8 L/mol) and
the combined extracts were washed with small volume of brine, dried over anhydrous
sodium sulfate, and concentrated. The product was purified by chromatography on silica

gel or by crystallization.
Procedure M

Procedure M provides a preparation of 1H-indazole-7-carboxylic acid from 2-

amino-3-methylbenzoic acid.
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15 am noqui nucl i di necar boxam des and am nes to form
am no-substituted derivatives. In a 5 nL mcrowave

WO ead2wn0 vessel was added PCT/US2003/029976
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N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) -5-

(brono) benzo[ d] i sot hi azol e- 3-car boxam de (133 ng, 0.37

mmol ), 20 tris(dibenzylideneacetone)di pal |l adi um (0)

(34 nmg, 0.04 mmol ), caesium bicarbonate (213 ng, 1.1

nol ), and

(2' -di cycl ohexyl phosphanyl bi phenyl - 2-yl ) di net hyl am ne

(3 Y )z L e 1d

back P it e m SRl RE 01 SROHHB BN

t h@medlylfunmlmvlp {200mol )phasl ddded ¢Biuth carfonatki (B2 rpe 1(2lmimo),, 1.5 eq).

Sliafirg W RURAET i e e SEb et Bl THLo67.0 mmol,

m L‘ 0 @WG‘V Nrdipethfltdraanide $8OnIS w42 radde%lﬂofi’msa_ Ehﬁi the reaction mixture

reaction mxture was filtered through a plug
celVitmaigtineg Sorclérh #at ekheirpaclige Wmmwsmaua@nw b@:we@n water (1 L)

Yj‘?%lﬁl%éé e d%‘e{ﬁﬁ'@{ I%gérﬁ}rg%?éﬁ ?cgydé\?{(t)lg(‘?raagdn%onal volume of ether

pr (dOO gd.). Ale ntgnl(mefrl}gxtl@f:ts were washed with brine (500 mL), dried over

e RIS it RSk L0 BBk o

codmbe&ﬁetﬁﬁbe&oataolﬁm MHQZ@D@g)MW (d, 1H), 7.19 (d, 1H), 6.59
PCT/ US2003/ 029976 Procedure J Procedure J provides a

&R 3-82 (Bsnee 88615 3D et WsedHbr oni nat ed 3-

am noqui nucl i di necar boxam des and Gignard reagents to
form al kyl -substituted derivatives. 5 A5 n,
mi By Dmmnr(ﬁ dlot dsten (VieS g,e1106\mamol¢ hechi@dfonint(BOO mL) was added acetic

ST b Sy lSad o
V\Hﬂle reabﬁﬁnl afigtreaind rhasknbd hi @an%ﬂlﬁbrﬁﬁ&qar 98wheh Pofssium acetate
1(gar ate react| on vessel, solution of the Giignard

#non-6 mmel .3 asand dwernyi wittzte (305 Ls 228 mime, A pRm——
C hﬂ‘lférrézg:ﬁoﬁ i TVl hedked & Bflx fo? ) ﬁtgg@ YAk Qlfléwd&{]tﬂ Abolth room

he suspensi on was mal ntai ned
e rtemp@aturpo mhemastlmmtuneawasfv\aslnaddm}oa !;dmaaneémzpmmrs solution of

vessel .via cann The vessel was, sea ed
< o e GRR 1 are ol PR B vt ptoan 100 miL)
s end 6N hydroghl@icsdeld (100 W) @feraldsd tolthe residue and the mixture was

maintained for 18 h at rt. The volatiles were removed under reduced pressure and the

residue was triturated with ethyl acetate (100 mL). The product was isolated by
filteration, washed with ethyl acetate (20 mL), and dried to provide 15.3 g (68%) of
methyl 1H-indazole-7-carboxylate hydrochloride. "H NMR (500 MHz, DMSO-dg) &

. 13.3 (bs, 1H), 8.26 (d, 1H), 8.12 (d, 1H), 8.25 (dd, 1H), 7.27 (t, 1H), 3.97 (s, 3H); MS
(APCI) m/z 177 (M'+1).

A solution of the indazole (8.30 g, 33.0 mmol) in methanol (100 mL) at 0 °C was treated
with an 29% aqueous solution of potassium hydroxide (20 mL). The reaction mixture
was allowed to warm to rt and was maintained for 18 h. The pH of the solution was

adjusted to 5.5 by the addition of concentrated hydrochloric acid and the volatiles were
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reacti on was quenched with acetic acid (0.5 niL),
diluted with nmethanol, and was transferred to a SCX

w@ edoafoenosifhe col uimm was washed wi th net hanol (BOT/E)003/029976
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and the 15 product was eluted with 2 Manmmonia in

met hanol (50 nL) and concentrated. The residue was
purified by chromatography [1/1 to 0/1 ethyl

acetate/ (70/30/1 ethyl acetate/nethanol/anmoni um
hydroxide)] followed by preparative HPLC using a_ 5/

t orem@o¢dmdgr rediasd presure.c Ehenesidng Wes paptitiornzd fogivrier brme (1 00 mL)

aca{n(a)e{h gce at{ 86‘]):1@{%915%6 a&fﬁ utg,)l \)%Y §hs &t@cfg zﬂidﬁl\()hﬁ%am

t he
p LH”t]h)fl Iaedatbﬁ()@ﬁnb)‘l r’ﬁnsai)mbmrl bygaﬁ&&kﬂrﬁ)dtﬂwere dned over anhydrous
di cgl oro tha e/ met hanol | um

PRI P CERTITEER. PIORE S BIBTHOU N dietiphgetate (30 mL)

pra%ﬁ@ﬁ@éoh@@welfe i1 2P b HRAHALE ShilsREMiding 5.86 g (94%2)of the acid.
bronoret hyl ani |'i nes. (See, Ceorge V. Lucca

Patent No. 6,313, 110. ) 25 Acetic anhydride (2.27 eqiv)
o a cooled (0 C solution of
\Q?fgr?g%ﬁ'?r%‘ani line (1.00 eqiv) in chloroform (1.5
nL/ nol )Prodedive Nrpiowtdes apregatatien of sehypintad berezidodlianaled® caboxylic
The actjion m xtu s.allowed to warmto room
ear?ﬁ% Cﬁlﬁﬁ?p%éngrﬁg‘?ﬂhﬁ?%%d for 1 h. Potassium
acetate (0.29 eq) and isoanyl nitrite 30 (2.15 eqivV)
was added and the reaction m xture was heated at

r eFq ysolutinn ofg-methgrahiophsngk (31788, e avpelyinether (AQ el was added

o BRSO L Eroste o e B LS A R or 15,

m oobledéo mamdmnwnateduzeuhcuco'ﬂihewtsulﬁhgﬁel}w\dmbwhd; dussoa:ved in

bR (508, afIEHiod Lo BUAK Lyl orce .30

dg GPBnhE]) EORdrtibs. MR MikePRisticdfed atrtduk fig J0HASooled to rt, and
usted to 10 by the slow additigon of a 50% aqueous

o CRSER aR{gice RSB VABISHETIEN Thy RESIFCARYFF 825 6P aER 9, i quccessively
W Js/&hw&gﬁ sa(tgraﬁeﬁ %u'cél{ﬁ‘%loaurﬁ BbatRRat XN A18S biikfoitel Arnglobyshic layer

acet ate e conbi ned extracts were
vvasszlrse:bhednovw magnnsumsuﬁatnxﬁlyermddpnmtr@tvé fn vashg.dtlearssidue was

de %Ioﬂ]ﬁtogf 3?’ ?{/g ﬁlag?cefag%/#e; I?eg é”\g’?;} perox\;\}gg#]?Q6 g (47%) of 6-

CQﬁ@tﬁdSbt}f B-b&%tlﬁétﬂlené—ﬁ,e di@fei 4 ue owge bdlidt urated with
heptane (1 L/nol). The solids were collected by
filtration,

To a mixture of the dione (86 mg, 0.44 mmol) in 30% aqueous solution of ammonium
hydroxide (2.0 mL) was added 35% aqueous solution hydrogen peroxide (0.2 mL) and
the reaction mixture was maintained for 12 h. The precipitated pink solids were isolated
by filtration, washed with water, and dried under high vacuum to afford 39 mg (42%) of

6-methoxybenzisothiazole-3-carboxamide.

To a solution of the amide (1.14 g, 5.46 mmol) in methanol (100 mL) was added 10 N
sodium hydroxide (12 mL). The mixture was heated at reflux for 12 h, cooled to rt, and
was acidified to pH < 2 by the slow addition of conc. hydrochloric acid. The organic

layer was extracted with dichloromethane (2x) and was dried over sodium sulfate. The
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rinsed with heptane, and dried in a vacuum oven. 10
Procedure L Procedure L provides a nethod for the

w@e@par®so on of indazol e carboxylic acid fronmPCT/US2003/029976
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br onoi ndazol e. 15 To a sol ution of bronoi ndazole (1.00
eqi v) in anhydrous tetrahydrofuran (7 L/nol) at room
tenperature was added sodi um hydride (60% in m nera
oil, 1.11 eqiv) in several portions. The resulting
solution_was maintained for 30 mn at roomtenperature

andudgarodych s pedliesd drangography (30F5Mlsol uti on of

sep- b i | : : [ added

¢ o R of ctiebEheh Y AR B atich B0 ER N Terna

t empthoxgbenzsdiihzmie-3 5arbagylic. acithes amiinkt solid. WESMSHERt:26.12 thin, m/z
f gﬂdgq]_d itional 2 h at -50 C. A steady stream of

a%\l& us™‘car bon di oxi de was bubbl ed t hrough the l

r €t foDGwil %bids Qefeqirephrdd bythR nhdted: was conti nued

while the reaction mxture was allowed to warmto room

t egyeisathipzale-3-grboyylic aeif) b NMRESDEHY A §-88rdd.vie7-pH-&fLH), 8.03
t FXEYr kL 5 oW t

A R R NG S R
etBtonzabenzisashiaale-3 gathorylic)acah d.C/BIS (1) e OBS miagm/z 258/260

ext pagt re washed with small volune of brine, dried
O\YIer an%fgfous sodi um sul fate, and concentrated. The

proMitiox yiesdizigothialble d-dyboxkli©asd. oDCARS YEID i, 609 ined /0210 (M + 1).
or 18%/ crystallization, Procedure M 30 Procedure M
priovtogabenzisntiazolerdicaivorylicrcid. A4 EDriz ORBniRy 1112258/260
aqiveh/rt @y 2- am no- 3- net hyl benzoi ¢ acid. 63 WO
2004/ 029050 PCT/ US2003/ 029976 To a sol ution of
2-TaMicthoxgheneistiiapelndeiathoaylicacid. 0L.G/MS (Bl 1% 4fmin), 7i/n210 (M + 1).
N, N- di net hyl formam de (200 nlL) was added cesium
carbonate (33.2 g, 102 mol, 1.5 eq). The m xture was
sthroceltiré O 30 nin. A solution of nethyl iodide (4.17

in N, Ndinmethylformm de

HLLi AT ’%Sraplsiﬁg%igé%d o hirepaai Q- rbsaibiszelgesarboric

MRt R 8 &hioPs-3 dBrdbeRboif hoid. The reaction m xture was

partitioned between water (1 L)
To a solution of 4-chloro-3-nitrobenzoic acid (20.0 g, 99.2 mmol) in N, N-
dimethylformamide (400 mL) was added potassium carbonate (35.0 g, 254 mmol, 2.6
eqiv). After 30 min, ethyl iodide (18.6 g, 119 mmol, 1.2 eqiv) was added and the
reaction mixture was heated at 50 °C for 4 h. Water (3 L) was added and the mixture was
extracted with diethyl ether (2 x 500 mL). The organic extracts were combined, washed
with brine (1 L), dried over anhydrous sodium sulfate and concentrated on vacuum rotary
evaporator. The residue was crystallized from hexanes to provide 19.7 g (86%) of the
ester. 'HNMR (500 MHz, CDCL) § 8.51 (d, 1H), 8.17 (dd, 1H), 7.65 (d, 1H), 4.43 (q,
2H), 1.42 (t, 3H).

Sulfur (1.6 g, 49.91 mmol, 0.58 eqiv) was dissolved in a solution of sodium sulfide
nonahydrate (12.0 g, 49.96 mmol, 0.58 eqiv) in water (60 mL). This solution was
combined with a solution of ethyl 4-chloro-3-nitrobenzoate (19.6 g, 85.36 mmol, 1.00
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and ether (200 nL) and the water |ayer was extracted
Wi th an additional volune of ether (100 nL). The

W@ eomiozsedo ext racts were washed with brine (500P@izps2003/029976

10

15

20

25

30

dri ed over anhydrous potassium carbonate, and

concentrated to provide 10.2 g (92% of nethyl 2- 10

am no- 3- net hyl benzoate. 1H NWMR (400 MHz, CDC13) 6 7.77

(d, 1H), 7.19 (d, 1H), 6.59 (t, 1H), 5.82 (bs, 2H),

3.86 (s, 3H), 2.17 (s, 3H). To a solution of the ester

( 15919 ig ethand (Kefbin].) angl thtesulohg mixtagoasteytedatreduxifa 3h. The hot
a ' ' A |, . 2.3.eq) ile

et fon AR okl Fher GO B it EURELS . 7he

r e@roducd wasrisklatedeb vl geratioh ahdteondtatlized 6o diipbtodirovide 16.5 g

ey FSSiten e RGOk oY, sl B gy, 7.
Wag, ﬂliﬂﬂ_d;gr%;r é[g?%{ BAN M xture was heated at reflux

for 24°h a al 'owed to cool to room tenperature.
The reaction m xture was washed with a saturated,

o e PR R LT R G RT of b oA 2
angtafuldy (15.0rg0234 Bifot, 9dd) il fRficdHeld (90 enld ek Bedted foheflux for 48
resi due and the m xture was nmaintalined for 18 h at

i 0 THISIFBIrarEs alowRdle crdd iR igrpeT i aseRomtiated 4 dryness.
?gglgtrﬁﬁii()iuer \_?_acs' FARRi0ARS blthbdd EiY1 %getx%t(g(i/ﬁ??’%ndas%ﬁ{rﬂéfaqueous

_ . The product was isolate teration,
weboRath biparhorathp00 adat dheorgaic ypr wansbpatatedddried over anhydrous

' 3 9 t hyl .
7SR bod it T e romeompphghen gy Alumina
VHiz/1 tDRB (et BesBlicBoromatBarik) (Dsrovillels, 308 B6%) df thelbenAhidble. 'H

o it - . 1H), 3.9 3H) . NS
 ApeRsng D eritl 5508 ) U 8854 T, 808 e SEb G (4, 11D, 4.5
' 100 nL) at 0 C
(R g0 DRy, ity 100 ) 0 0. v

% aqueous sof ution of potassium
hydroxi de (20 nL). The reaction mxture 30 was

o floR SR LA MioliSF B 2550 s dapahyif gfrixure
ofof eeaeast (160 &) yesiyarfigan (036l faringatéds nvIo) vidsidde&d a 50%

were 64 WD 2004/ 029050 PCT/ US2003/ 029976 renpved
urfdisous selpirnotsedivm hyeroxided 19 gdy) g J&e wastupsavasimalplaimgd at rt for 18

bet 8 s RbhRRrAtdd OTﬁe—l)esidemas%aMtkqn%ﬁ s&%& &%@Pf )mL%rbﬂd

the aqueous layer was extracted with additional war

etdinfhyl sther 6108 nl20@d the) orgatfielayamixseniodg Alvncentated dythwchloric

W&t \)ggslaﬁged)t% i ;%%Qé’%ﬁ%%? to adjust the pH to 4 and the mixture was extracted
with ethyl acetate (3 x 300 mL). The combined extracts were washed with brine (200

mL), dried over anhydrous sodium sulfate, and concentrated to yield 4.30 g (94%) the

acid.

Procedure P

Procedure P provides a method for the preparation of 1,3-benzothiazole-7-
carboxylic acid from ethyl 3-aminobenzoate. (See, Kunz et. al. U.S. Patent No.
5,770,758.)
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sodi um sul fate and concentrated. The resi due was _
triturated with ethyl acetate (30 nL) 5 and the solids

woweee/02®el at ed by filtration, thus providi ng 5Pp8BU§2003/029976

10

15

20

25

30

(94% of the acid. Procedure N Procedure N provides a
preparation of substituted _

benzi sot hi azol e- 3- carboxylic acids fromthe
correspondi ng thiophenols. 10 To a sol ution of

- i .oph I (3.75 g, 26.7 mmo in ether (20
o SO RN D RaRgHenaRIRds 8 DAt n chrehepsane (100 mL) was
dre@@med &8 1 0Tteadd ﬁ‘éa%%viﬂ?s%lﬂiﬁ@%ﬁ&l @% red X4 Qfn o} (f.’; d]éq&,
cooled to rt, and concentrated i n vacuo. The resultin

y €l ORsVis | Afterd$ minssodidwetssimm tidbayahate (h2 pfeemo]Q.05ldg) was

treated with al um chl orj de .
( FEUEFip Byt Gr B V0 i el s o U e v e
hevas delated atr1©01°Uxfof 10'h, 3UoWedio @OPEH ah®@whi mabined¥Or A Mditional
I.ce wat.er mﬁbh stirring. The organic |ayer was

g g:l‘gr eIt oty tojated ystilgration and veare washed ayccessively
AGHEMTOrSRANRD S HI ) ARRhGandaE 1100309, Al I31?1%’da§gsesuspended in

organic |ayer was dried over magnesi'um sulf '

f Wotes (39 mhhanddhe eyspensioadvas mainteined 30 min. r Bsd mraduchvass isolated by

\?mlﬁlﬁtg tf.og 9%@ %’g%‘%a%ﬂﬁ%\%g&?(g -9'%/ 06%6%%%({{‘1&%%%&%63%( S Veduum oven

METSHE) v Erniighin moyiblid A He (9 2:) 3 thie GiiSc:abanasic. OEANWER 50N,

T i Xt f the dione (86 , 0.44 mmol) in 30%

a&@@]@s%{g% ?toﬁ‘“ﬂ S, AR 2 7 %97@1216)( i7d4é-1-‘_?7a mza?)’z Mn%»;.m (m,
Ut rQxi de .

B R s SR B A (o 12 1. The

preci pitated pink solids were isolated 25 by

f Al stc)fu?l{){l g?g)ﬁél\c%rfn%%%@vx%g (g\;@i/g Erglf{oq,n g.l chilis)din%ﬂl%%forml ?lh() ml.) was

vacuum .
6advet] dopphienwies o héricalzdd146 ndn €% %&Mﬁl?%aintlﬁir@r(x%%‘g‘éﬁf Gfhyl 3-

of, the ajm [
gnag

de . H 14 5.46 mmol) in nmethanol . -
%EE’WIQ{V 3%’88?%[9%9@%?(@ 8- (3 mmal) 1.0Orpeiv)nleeiak asetic acid
. . t 0
103 B8l 51D ) i A v
hieated@h 7@ PE dorafch. dThemhixtuse yamalbowdday eoolwa soorx tetrmetaade and

TR el B
canddke gliddesifuewes spspehdddatl abyixabe SEAIRE0OAR Y0 HBPMPRebne (10
mL). The product was isolated by filtration, washed successively with acetone (5 mL)
and hexanes (10 mL), and dried in a vacuum oven to provide 1.65 g (95%) of product as
a mixture of ethyl 2-amino-1,3-benzothiazole-7-carboxylate hydrobromide and ethyl 2-
amino-1,3-benzothiazole-5-carboxylate hydrobromide in a ratio of 95/5, respectively.
This product was partitioned between saturated aqueous solution of sodium bicarbonate
(25 mL) and a mixture of ethyl acetate (70 mL) and tetrahydrofuran (30 mL). The
organic layer was separated, dried over anhydrous sodium sulfate and concentrated. The
residue was crystallized form ethyl acetate to provide pure ethyl 2-amino-1,3-
benzothiazole-7-carboxylate. 'H NMR (500 MHz, DMSO-dg) 8 1.35 (t, J= 7.5, 3H),
4.36 (q, /=7,2H), 7.35 (t,J="7.5, 1H), 7.57 (d, J= 7, 1H), 7.61 (bs, 2H), 7.65 (d, J=8,
1H); MS (EID) m/z 223 (M'+1).
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di chl or onet hane/ net hanol /form c acid) to provide 1.02
g (89% of 6- nethoxybenzi sot hi azol e-3-carboxylic acid

w@gooa/opgonk solid. LM (ElI) tR 6.17 min, mz PCT/US2003/029976

10

15

20

25

30

210(M -+1). 5 The followi ng acids were prepared by
this nmethod: Benzi sot hi azol e-3-carboxylic acid. 1H NWR
(CDC13) 8 8.86 (dd, J= 7.1, 2.5, 1H), 8.03 (dd; J=
6.3, 1.4, 1H), 7.66-7.61 (m 2H); LC M5 (El) tR 6.75
mn, mz 180 (M+ 1).

6- Br onobenzi sot hi azol e- 3-carboxylic acid. LC M (El)
tR 9.95 m

o RPRBIDIOR ST S A aBre 32 B4 Dha 00k i wtcmqptplpie-

tR, @—b@&dﬂhﬁkolm -Z:arB&lez(tb/g.S 40 &)24.3 mmol) in tetrahydrofuran (70 mL) and the
5- Brormben2| sot hi azol e- 3-carboxylic acid. LG M (El)

t FNIXEE Was heatq;ﬁz gt refiy foph h. (Fm. y(k]zﬁ.tl s pypre removed under rediced pressure
7 t LC/ S @=
eﬁﬁ t%ﬁﬁ@%nigﬂz}ieg%? cfifoi ?@g'rﬁiﬁér)(b/‘lﬁo #£4/95 (El)

Proce u re
Prm@fhmql/dwmqmomethm tmprrmﬂh 346 gf(7 Proppltharstem HfNMR (500 MHz,

& PR TE TP bana B A28 o B £ (el wp 820 @ s =65,

4 Hw eRa(d ﬁsrlqbe@m(scmyu\rds gﬁl@n{?z 08 (WA@) ”H@lebué §dium
20 di met h }!;Q; ori nani i de was ad

pdtyaiscgmﬂﬁSQ‘é{r Fiy avap adred tey: a Oi*@zﬁowml of gthyd 1 %lqw;)thlazole -7-
Af

A BB T e B e (T, hrdyptnn 20
athDatﬁ wager (4 rhl). Vﬂtemxt(uﬁa W3s maistasetd @etroandemheratrecfouddr and the

t ted th t he

or e WEHE Fei i o b prtr 0 b i) alsp R jgvater (100
L) mLy#rdesbnest@iated m@&ﬁ&mulsc w@wm&uh&ca&@m pE of the solutlon to 5. The
concentr at ed on V cuumrotary 25 evapor at or.

r dBPgue wnasocé‘?d/@toaﬂ angd gpintpigpd fos2dmeEs. The Bméw er@s isplaged by

9 dﬁlﬁ@tg Wgsﬁeﬁ%vlgle\%tgf '_%10 H]!,)BS (cgég M’c’%%m%gg%gﬁo ‘%3 %véﬂught to
1 weldet75 g39) %) Sﬁthklamd( iH@\IMR (8™ MHZ;TDMSO-G@)M %n(th 7.5, 1H),

“@ﬁhﬂ{pﬁ?g'ﬂv?ﬁif”%ﬁa 938, 58 arkdiS S80S B 15 Mk s 178

. This solution was conbined with a sol ution
of ethyl 4-chl oro-3-nitrobenzoate (19.6 g, 85.36 mol,
1.00 66

Procedure Q

Procedure Q provides a method for the conversion of brominated isatins to the

corresponding indazole-3-carboxylic acids.

The conversion of the substituted isatins to the corresponding indazole-3-carboxylic acids
is essentially the same method as described for indazole-3-carboxylic acid: Snyder, H.R.,
et. al. J. Am. Chem. Soc. 1952, 74, 2009. The substituted isatin (22.1 mmol) was diluted
with 1 N sodium hydroxide (24 mL) and was heated at 50 °C for 30 min. The burgundy
solution was allowed to cool to rt and was maintained for 1h. The reaction mixture was
cooled to 0 °C and was treated with a 0 °C solution of sodium nitrite (22.0 mmol) in
water (5.5 mL). This solution was added through a pipet submerged below the surface of
a vigorously stirred solution of sulfuric acid (2.3 mL) in water (45 mL) at 0 °C. The
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WO 2004/ 029050 PCT/ US2003/ 029976 eqiv) in ethanol
(100 nL) and the resulting m xture was heated at

w0 edosxvofor 3h. The hot reaction mxture was POLUSIN03/029976

10

15

20

into water (600 nL) and maintained for 15 m n. The

product was isolated by filteration and recrystallized

fromethanol to provide 16.5 g (77% of the

di sul fide. 1H NWR (500 MHz, CDC13) 6 8.96 (d, 1H)

8.19 (dd, 1H), 7.88 5 (d, 1H), 4.43 (q, 2H), 1.41 (t,

3 ddltmn;fp@(lt @Imnddhegxehgtton was maintained for an additional 30 min. A cold ©
nﬂ?) Zs?llrt]légﬁ gfﬂgg oz—tgg 81819&1%%2(3% 7(rr:1ltn?1§ u'gdogc%nér)ate:gﬁgfd}ochlonc acid

f of2frindl awedschd 6010 tltd_t)eam rﬂne’axteaﬁivet 00 fréd hntkthé edacéiéh mikture was

The Xt s. allowed. to to roomt ature

e Bhsipet i A 1 s Gt S0l QY Hiaon, washed with
p&ﬁitblt bAN@6edi8 bR uBARYHiveARRE BhBnded O0%idthiteAdl Hvas of sufficient
saturated aqueous sodluntblcarbonate (500 nm.). The

orRyary cH angd<C/MEY 4 vedn thedhekedierowisious fither purification.

sodi um suI fate and concentrated. The residue was

chr omat ogr aphed on neutral Alumna (1/1 to 0/1

hellsingthe dbmhal Rrocadetes andjurther procaducte descBBedibd| & he fllowing
the ben 0. MHz, CDC13) S 9.08 (s,
%a@p}fs }g“ﬁfﬁ(@gpafi% 8.02 (d, 1H), 4.45

15 (q, 2H) 1.44 (t, 3H); M5 (El) mz 208 (M++l). To a
solutlon of ethyI 1 3- benzothlazole 5-car boxyl ate

( Example 1ok Ayabig Ifenpeldtisothiazeles3acarboxamide.
m), tetrahydrofuran (40 rrL) and vvater (5 nm) was

added a 50% aqueous sol ution of sodi um hydroxi de (10

m.). The mi xture was maintained at rt for 18 20 h and

was concentrated. The resig was partitioned between

wat er (300 nL) and d't—?t hyl ¢t her (200 nL) and the

organi c |ayer was ed&, Gdncentrated hydrochloric

acid was added t atjueous | ayer to adjust the pH

to 4 and the mxture was extracted wth ethyl acetate

(3 x 300 nL). The conbined extracts were washed with

brine (200 i), dried over anhydrous sodi um sul fate,
aftenaoadcieem batzeﬂi]tsoth;alzelledi AriBXyljc 668d %Wing Recedfe BeiYleld 42%. 'H

SIS TR 5, P KA T 9 o, 410

f 406 (at hyt) zss’amz& @Ihempatos-z d65€ 1 H{UNL6-2Y79 (@l 2H)/297-2.04 (m,

PaitH 70,758, )
? J 029, 80(m 1Hj 178 1.74 (m, 1H), 1.56-1.52 (m, 1H); LC/MS (EI) # 3.61 min,

m/z 288 (M + 1).

Example 2: N-((3R)-1-Azabicyclo[2.2.2]oct-3-y)benzo[d]isothiazole-3-carboxamide
hydrochloride.
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67 WD 2004/ 029050 PCT/ US2003/ 029976 A sol ution of
et hyl 3-am nobenzoate (14.9 g, 90 mmol ) in

wa@hbdoateeemzene (100 nmL) was cooled to -10 C apdI/us2003/029976

10

15

20

treated with sulfuric acid (97% 2.5 nL, 45 mmol, 0.50
eq), dropwi se. After 15 min, solid potassium

t hi ocyanate (9.2 g, 95 mmol, 1.05 eq) was added in

several portions over 30 mn followed by 18-crown-6

(250 ng). The m xture 5 was heated at 100 C for 10 h,
allowed to cool to rt, and was naintained for an

a i &t o
S B o RO R AR S PR R O
cHL@’be@ﬁ&erBeSS(rﬁﬁl mi)288ril Heanes (3 x 100 m.). The

solid was suspended in water (300 nL) and the

suspensi on was mai ntai ned 30 mn. The product was

I S@iaﬂﬁ[ﬁd 3bN—(éiQ)llt-Aﬂdﬂl%{élﬁﬂd.Z]M%@)B@hiﬁ[d}ﬁﬁiﬁz&l@-%&ﬂ@xanﬁd&
mL e produc rred rn a vacuum oven

overnight to yield 13.4 g (69% t he thiocarbamate.
1H NVR (500 MHz, DMsO-d6) S 1. t, J= 7.5, 3H

4.32 (q, J= 7, 2H), 7.%#7 mY2H), 7.68-7.76 (m

3H), 8.05 (s, 1H), 9.8 WS MB (APCI) mlz 225
(Mt+l). A solution of \t cafbamate (1.95 g, 12.2
mmol, 2.11 eqiv) in chloroform (10 nL) was 15 added
dropwi se over a period of 40 min to a vigorously

mai ntai ned m xture of et

hyl 3-

[ ( 5?9%‘?510%?@ @WOH]EW]}@%%%%WB%@H usingBrogedige Bg Yield 44%.
\rracgti c acid d
TRty thin, AlARkUracht i acid (10 ) an

m xture was mai ntai ned 30 mn
ar rt and then was heated at 70 C for 4 h. The

rqwﬁwﬁmhumﬁer reduced pressure 20 and the SO|Id

resi due was suspended in a mixture of chloroform (10

m.) and acetone (10 ni). The product was isol ated by

filtration, washed successively th acetone (5 nlL)

and hexanes (10 nlL), and dried i vacuum oven to

provide 1.65 g (95% of product a m xture of ethyl

2-am no-1, 3-benzot hi azol baxyl at e hydr obr om de

and ethyl 2- amino- 1,3-ben2pt iNazol e-5-carboxyl ate

hydrobrom de in a rati /5, respectively. 25 This

product was partiti onedchetween saturated aqueous

solution of sodium bicarbonate (25 nL) and a m xture

of ethyl acetate (70 nL) and tetrahydrofuran (30 niL).

T 80, ' Y & 0

T bepaRladRith Ger BNHoMASoIS R0RRAKEH. o Lty FEBLAADLY Hi8HD5%.
LC/MS (EI) tg 3.71 min, m/z 288 (M" + 1).

Example 5: N-(1-Azabicyclo]2.2.2]oct-3-y1)-1H-indazole-3-carboxamide.
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residue was crystallized formethyl acetate to provide
pure ethyl 2-am no-1, 3- benzothi azol e- 7- car boxyl at e.

WO BIOMWROSE00 MHz, DMSO-d6) 5 1.35 (t, J= 7.5, Bi/psS03/029976

10

15

20

25

4.36 (q, J= 7, 2H), 7.35 (t, J= 7.5, 1H), 7.57 (d, J=
7, 1H), 7.61 (bs, 2H), 7.65 (d, J=8, 1H); M (H)
mz 223 (Mr+1). 68 WO 2004/ 029050 PCT/ US2003/ 029976
iso-Anylnitrite (7.4 nL, 53 mmol, 2.2 egiv) was added
to a solution of ethyl 2-am no-

1, 3- benzot hi azol e- 7-car boxyl ate (5.40 g, 24.3 mmol ) in

t . 1 t
o Fp ol Sobs PR A IHBUIRE, SISt
r IneW)Pr&e3isn, d 5, Ahel(m,hd); 242 Guel Fnd.2p mi tHyd. 18y(m, 1H), 3.32

Ch@%gﬁléf%g %@@ﬁy%bgi-rég g‘ﬁn%)si@sﬁlw/z&g 1551y (7199 of

the ester. 1H NNR (500 MHz, CDC13) 6 1.47 (t, J= 7.5,
3|_—]|2J 4. 7.62 (t, J= 8, 1H)
) le 63 N-((3R Azabi n[22.2 3 -

(5h§hﬂbﬁ039§ (N%+f) 7Aqueous sod|un1 hydrOX|dé (569@

dded to a 0 C solution of ethyl
1, 3- benzot hi azol e-7 10 carboxylate (3.5 g, 16.89 nmol)
in a mxture of nethanol (65 t et rahydrofuran (20
m.) and water (5 nL). THe xt,re was naintained at
roomtenperature for 4
renoved under reduced surey
di ssolved in water (10QH n) dhd cQpt
hydrochl oric acid was added to deust pH of the
solution to 5. The mxture was cooled to 0O C and
mai ntai ned for 30 mn. The product was isolated by 15

v Bt S 1EER0ER Y EhTBNE ot topE Eriredios® GVihigde g NMR
t l(eowMH:k cmﬂ)m\&?s (15@9JM'24 1@2&}5@1@} JS 854 711;1&7 43 ém 17H)57 26 (m,
152‘{) 4,85 m kPBs3 8&9}1 1@5"3(5&@@; th132341(vB4HQ %m 1@0 28 (m, 1H),
Proogesingn 0. %@geﬁﬁrm Ceé\mva 4891 M@tlgﬂlﬂ é{) % e[@@n ).

conver si on of omhated isatins to th
i ndazol e- 3- car boxyl i c acids. The conversion of the

? S&'ﬁ”ﬁ@@ga@@%mmm apsanic

s &avdréchldride, as descri bed for indazol e-3-carboxylic
acid: Snyder, H R

e
“\\\N
N
/
CIH N,
N
H

Prepared from 1H-indazole-3-carboxylic acid using Procedure C. Yield 53%. 'H NMR
QMHMHLCDﬁHD58J9@LJ=&Q1HL760«LJ=&$1HL743@m1HL726@m
1H), 4.55 (m, 1H), 3.85 (m, 1H), 3.50 (m, 1H), 3.34 (m, 4H), 2.39 (m, 1H), 2.28 (m, 1H),
2.11 (m, 2H), 1.95 (m, 1H); MS (APCT) m/z 271 (M" + 1); m.p. dec. 305°C.

72



et. al. J. Am Chem Soc. 1952, 74, 2009. The
substituted isatin (22.1 mmol) was diluted with 1 N

W@ omiomobydr oxi de (24 nlL) and was heated at 50PCI/U82003@9976

oS Bicsd, ced
10 8. %béﬂamﬂehgdﬂoforlﬁﬁte 7.59-7.47 (m 2H), 4.19- 4.16
( m 1H), 3.05-2.96 (m 1H),

15

m n. The burgundy solution was allowed to cool to rt
and was mai ntained for | h. The reaction m xture was
cooled to 0 C and was treated with a 0 C sol ution of
sodiumnitrite (22.0 nmol) in 30 water (5.5 nmL). This
sol ut| on was added through a pi pet subnerged beI owthe
N€: ¥ N-¢ 2t3.2 D+ ' ‘ hiz

aci d 2 3.nl) in mater (45 L) at 0 C The 69 WO

20 * PCT/ US2003/ 029976 addition took 15 min
and the reaction was maintained for an additional 30
mn. Acold (0O C solution of tip (Il) chloride

di hydrate (52.7 mmol) in concentr&ted hydrochloric
acid (20 niL) was added to the tion mxture over
10 min and the reaction mxture mai nt ai ned for 60
mn. The precipitated so\idgs eli sol ated by
filtration, washed mﬁtggéjrﬂ Sy-8nd dried to give a
quantitative mass bal apce. Thi s material was of
sufficient purity (HNWR and LC/MS) to use in the
next step wi thout further purification. Using the
above Procedures and further procedures descri bed

bePr@Wretl ﬁent%bnommbwo[%ﬁtbe@ﬁlsé GapbyHerprid ysing Brpopdipe B. Yield
%BE)WS@QE??%W%’@% 5:y1) benzof di i sot hi azol

e-3-carboxamde. HNC4 ~ N O 15 Prepared from

t?liazole-3-

2.86-2.79 (m 2H), 2.07-2.04 (m 1H), 2.02-1.80 (m
1H), 1.78-1.74 (m 1H), 1.56-1.52 (m 1H); LG MS (E)
tR 3.61 nmin, nalz 288(Mt+01) 20 Exanple 2:
N—((3R)-1-Azab|cyclo[2 . 2] - 3-vl ) benzofdl i sot hi azo

e- 3- car boxam de
H 0]
NS I
N o H OH

Prepared from 5-methoxybenzo[d]isothiazole-3-carboxylic acid using Procedure B.
Yield 5%. LC/MS (EI) g 3.14 min, m/z 318 (M" + 1).
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hydrochloride. H N'NS P CAN ~ 0 CIH 70 WO
2004/ 029050 PCT/ US2003/ 029976 Prepared from

Wb ez 0w sot hi azol e- 3- carboxylic acid usi ng PrOTES2008029976
C Yield 95% LCO Ms (EI') tR 3.55 min, mz 288 (M+
1). 5 Exanple 3:
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct - 3-yl ) benzof dl i sot hi azol
e-3-carboxamide. U HNTINS N O Prepared from
bggzo[d]asoth|§zole 3- carb%xyllc ?Cld Eflng Procedure

Doy
N- abi cycl o[ 2. 2. 2] oct - 3-yl ) benzof dl i sot hi azol

e- 3-carboxam de hydrochloride. U HANiIi N'NS O
d] i sot hi azol e- 3-carboxylic

Acfal

Prepared from 5-bromoisatin using Procedure Q. "H NMR (DMSO-dy) § 13.9 (broad s,
1H), 8.23 (d,/=1.3, 1H), 7.67 (d, J= 8.9, 1H), 7.57 (dd, /= 8.9, 1.8, 1H).

10
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y])-5-(bromo)-1H-indazole-3-carboxamide.

H O
N
Egj’ Br

15  Prepared from 5-bromo-1H-indazole-3-carboxylic acid using Procedure D. Yield 32%.
'H NMR (DMSO-djs) & 8.35 (d,J="7.2, 1H), 8.28 (d, J= 1.4, 1H), 7.62 (d, J= 8.8, 1H),
7.52 (dd, J=8.8, 1.8, 1H), 4.00 (m, 1H), 3.11 (m, 2H), 2.90 (m, 1H), 2.67 (m, 4H), 1.82
(m, 2H), 1.59 (t, J= 5.6, 2H), 1.30 (m, 1H); '"H NMR (CD;OD) § 8.37 (t,J = 1.2, 1H),
7.53(d,J=1.2,2H), 4.22 (m, 1H), 3.33 (m, 1H), 3.02 (m, 1H), 2.84 (m, 4H), 2.06 (m,
20  1H), 1.94 (m, 2H), 1.80 (m, 2H), 1.58 (m, 1H); MS (EI) m/z 349/351 (M"/M" + 2).
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LM (BEI) tR3.71 min, mz 288 (M++ 1). Exanple 5:
N- (1- Azabi cycl oF2. 2. 21

W@ea0482905) - 1H- i ndazol e- 3- car boxam de. 20 H O PQI/NIS2403/029976

10

15

20

H 71 WO 2004/029050 PCT/US2003/ 029976 Prepared from
1H i ndazol e- 3-carboxylic acid using Procedure A Yield
50% 1H NVR (CD3CD) 8 8.21 (m 1H), 7.56 (m 1H),
7.42 (m 1H), 7.24(m 1H), 4.19 (m 1H), 3.32 (m
1%& 2.96 ( 95 ( 5H); M5 (El) mz 271

1)&X

A : l-Azablc clo[2.2.2]oct-3-yI)-5-(cyclopropyl)-1 -mdazole-3-
Nc(aﬁ'ﬁtﬁ)a'xﬁidé\hg@o@mﬁﬁkﬁ- 2.2]oct-3-yl)-1Hindazol e- 3-car
boxam de ydrochTorrde. HO NN C-~ CIHN, N H

10 Prepared from 1H i ndazol e-3-carboxylic acid using
Procedure C. Yield 76% 1H NVR (400 MHz CD30D) 8 8.19

(d, J= 8.4, 1H), 7/60 @d,PI= 8.4, 1H), 7.43 (m 1H),
7.26 (m 1H), 4. ;A . zgngﬂ%b,lﬁbso gmll
1H), 3.34 4H) T2 . ,

(lr_nD 2H) , 1.(r9nS (lr_nD 1H); !\)gN ) mz B71% M+ 1); mp.

295C (dec.). H

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-5-bromo-1H-indazole-3-

carboxamide using Procedure J. Yield 20% 'H NMR (CDs;0D) 6 7.89 (s, 1H), 7.48 (d, J
=8.7,1H),7.21 (dd, J= 8.7, 1.6, 1H), 4.54 (m, 1H), 3.82 (m, 1H), 3.42 (m, 1H), 3.35 (m,
4H), 2.38 (m, 1H), 2.28 (m, 1H), 2.11 (m, 3H), 1.92 (m, 1H), 0.98 (m, 2H), 0.73 (m, 2H);
MS (EI) m/z 311 (M* + 1).

Example 12: N-((3R)-1-Azabicyclo[2.2.2]oct-3-yD)-5-(furan-3-yl)-1H-indazole-3-

carboxamide hydroformate.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-5-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 3%. 'H NMR (CD;0D) 6 8.47 (s, 1H), 7.93 (4, J
=0.9, 1H), 7.68 (dd, J= 8.8, 1.6, 1H), 7.59 (dd, J= 8.9, 1.7, 2H), 6.87 (m, 1H), 4.54 (m,
1H), 3.82 (m, 1H), 3.42 (m, 1H), 3.34 (m, 4H), 2.38 (m, 1H), 2.27 (m, 1H), 2.11 (m, 2H),
1.93 (m, 1H); MS (EI) m/z 337 (M" + 1).
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15 Exanple 7:
N-((3S)-1-Azabicycl 012. 2. 21oct-3-yl) -1 Hindazol e- 3-car

whoooanr®wso hydrochloride. ,,, %\ h NH O ClH N, P&I/UB2002@29976

10

15

20

Prepared from 1H i ndazol e- 3-carboxylic acid using
Procedure C. Yield 53% 1H NVMR (500 WHz, CD30D) 5
8.19 (d, J= 8.0, 1H), 7.60 (d, J= 8.5, 1H), 7.43 (m
1H), 7.26 (m 1H), 4.55 (m 1H), 3.85 (m 1H), 3.50
(m 1H) 13 34 (m 4H) 2. 39 (m 1H) 52.28 (lm 1H),

1) E@%M 72 V\D 2004/ 029050

CQ#M& %1 nple 8. N-((3R)-1-Azabicyclo f
2.2.21 oct-3-yl)-5-(brono)benzo f dl isothiazol e-3-
carboxamde. Br i H CN'NS NJ5 Prepared from
5- br onobenzo[ d] i sot |az-p & x| i ' '
Procedure B. Yiel
(Mr+ 1). Exanple &
N- ((3R) - 1- Azabi cycl of 2. 2N
dl i sot hi azol e-3- 10 car boxg

1 de hydr of or nat e.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-5-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 5%. "H NMR (CD;OD) & 8.48 (s, 1H), 8.42 (s,
1H), 7.74 (dd, J=8.7, 1.6, 1H), 7.67 (d, J= 7.2, 2H), 7.46 (t, /= 7.3, 2H), 7.34 (t, J =
7.4, 1H), 4.52 (m, 1H), 3.83 (m, 1H), 3.42 (m, 1H), 3.31 (m, 4H), 2.39 (m, 1H), 2.28 (m,
1H), 2.11 (m, 2H), 1.92 (m, 1H); MS (EI) m/z 347 (M' + 1).

Example 14: N-((3R)-1-Azabicvclo[2.2.2]oct-3-yD)-5-(thiophen-2-v1)-1H-indazole-3-

carboxamide.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-5-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 85%. 'H NMR (CD;OD) & 8.46 (t,J=0.8, 1H),
7.75 (dd, J= 8.8, 1.7, 1H), 7.61 (dd, /= 8.8, 0.7, 1H), 7.42 (dd, J=3.6, 1.1, 1H), 7.37
(dd,J=5.1, 1.0, 1H), 7.11 (dd, J= 5.1, 1.0, 1H), 7.10 (dd, J = 5.1,3.6, 1H), 4.27 (m, 1H),
3.42 (m, 1H), 3.12 (m, 1H), 2.93 (m, 4H), 2.11 (m, 1H), 1.93 (m, 1H), 1.84 (m, 2H), 1.62
(m, 1H); MS (EI) m/z 353 (M" +1).
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O N-NSOOHA OH CAN-' Prepared from _
5- met hoxybenzo[ d] i sot hi azol e- 3- car boxylic acid using

woemamehose B. 15 Yield 5% LC MS (EI) tR 3. 14Pai/ms2003/@29976

10

15

20

318 (M+ + 1). 73 WD 2004/ 029050 PCT/ US2003/ 029976
Exanpl e 10: _
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-5-(brono)-1H i nda
zol e- 3- carboxam de. 5-Brono-1H i ndazol e- 3-carboxylic
ACId 5C02H Br \N NH Preparedfrom
5 Jixample J 3R)- iexvclail] t-3-) f-indazole-3-

1 823(d J=1.3, 1H) 7.67 (d, J=
%a?b((ﬁ'iﬁagh dro ,at =89, 1.8 1H. 10

I\I-((3R) 1- Azabi cyclo 12.2.21 _
oct-3-yl)-5-(brono) - 1H i ndazol e- 3-carboxam de. H O/

Br N H 15 Preparéd fHo

5- brono- 1H i ndazo arboxyl i csacd usihng Procedure
D. Yield 32% ' ( DVBS 6.35‘1(?8\’8)\]: 7.2,
1H), 8.28 (d, J= 1.4, 1 J= H 1H), 7.52

(dd. J= 8.8 1.8 1H. 4 Ho 0 1M, 3.11 (m 2H),

2.90 (m 111), 2.67 (m 4H), 1.82
Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-5-bromo-1H-indazole-3-
carboxamide using Procedure H.Yield 20%. 'H NMR (CD;OD) § 8.45 (t,J=0.8, 1H),
8.39 (broad s, 1H), 7.78 (dd, /= 8.8, 1.7, 1H), 7.62 (dd, J= 8.8, 0.8, 1H), 7.42 (dd, J =
3.6,1.1, 1H), 7.38 (dd, /= 5.1, 1.0, 1H), 7.11 (dd, J= 5.1, 3.6, 1H), 4.55 (m, 1H), 3.83
(m, 1H), 3.46 (m, 1H), 3.37 (m, 4H), 2.40 (m, 1H), 2.25 (m, 1H), 2.10 (m, 2H), 1.93 (m,
1H); MS (EI) m/z 353 (M" + 1).

Example 16: N-((3R)-1-Azabicyclo[2.2.2]oct-3-y])-5-(thiophen-3-yI)-1H-indazole-3-

carboxamide hydroformate.

0O
o v
N V4
N,
N
H

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-5-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 5%. 'H NMR (CDs;0D) & 8.55 (broad s, 1H),
8.45(d,J=0.7, 1H), 7.78 (dd, /= 8.8, 1.6, 1H), 7.62 (m, 1H), 7.51 (m, 2H), 4.52 (m,
1H), 3.78 (m, 1H), 3.42 (m, 1H), 3.35 (m, 4H), 2.37 (m, 1H), 2.25 (m, 1H), 2.06 (m, 2H),
1.90 (m, 1H); MS (EI) m/z 353 (M + 1).
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(m 2H), 1.59 (t, J= 5.6, 2H), 1.30 (m 1H): 'H NWR
(CD3OD) S 8.37 (t, J= 1.2, 1H), 7.53 (d, J= 1.2, 2H),

wd2@2/0t9ep0 1H), 3.33 (m 1H), 3.02 (m 1H), 2. 8HCT/I$2003/029976

10

15

20

4H), 2.06 (m 20 1H), 1.94 (m 2H), 1.80 (m 2H), 1.58
(m 1H); Ms (El) na/z 349/351 (M:/ M+ + 2). 74 WO
2004/ 029050 PCT/ US2003/ 029976 Exanple 11:
N ((3R) - 1- Azabi cycl of 2
2. Zloct 3- vI) 5- (cycl opropyl) 1Hi ndazol e-3

g I 3 43 ‘ ; othiazole-3-

L2 D P -f | 2 LAY N = P J o
N#@ﬁ@%abl cycl o[ 2. 2. 2] oct-3-yl)-5-brono-I Hindazo

| e- 3- carboxam de using Procedure J. Yield 20% ' H NWVR
(CD3OD) 6 7.89 (s, 1H), 7.48_(d, J =8.7, 1H), 7.21
(dd, J=8.7, 1.6, 1H), 4.54 {fm 1H), 3.82 (m 1H),

3.42 (m 1H), 3.35 (m 4H#2.38 (m 1H), 2.28 (m
1H), 2.11 (m 3H), 1.92 (m , 0.98 (m 2H), 0.73

(m 2H); 10 M5 (EI\mMz31Y (M+1). Exanple 12:
N- ((3R) - 1- Azabi Cy@:%évm et - 3-yl)-5-(furan-3-yl)-1H
-indazole-3 carb & hydroformate. H O O CN~~ N O
NHOH N 15 H Prepared from

N-((3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- br ono- 1H i ndazo

|l e-3- car boxam de_using Procedure H Yield 3% 1H NWR
( dizgeanyd Gom Saby og@ber@pﬁd?lsqthlggolgé -cagpoxylic acid using Procedure B. Yield

5%. LC/MS (EI) tg 5.36 min, m/z 365 (M* + 1),

Example 18: N-((3.5)-1-Azabicvclo[2.2.2]oct-3-v])-5-methoxybenzo[d]isothiazole-3-

carboxamide hydroformate.

H
s N
331

Prepared from 5-methoxybenzo[d]isothiazole-3-carboxylic acid using Procedure B.
Yield 7%. LC/MS (EI) tx 3.38 min, m/z 318 (M" + 1).

Example 19: N-((35)-1-Azabicyclo]2.2.2]oct-3-y])-5-(bromo)-1H-indazole-3-

carboxamide.
[ai -
‘\\\N
B
N . r
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=0.9, 1H, 7.68 (dd, J= 8.8, 1.6, 1H), 7.59 (dd, J=

8.9, 1.7, 2H), 6.87 (m 1H), 4.54 (m 20 1H), 3.82 (m
wakhos/o2d®2 (m 1H), 3.34 (m 4H), 2.38 (m 1H)PCRUR203/029976

(m 1H), 2.11 (m 2H), 1.93 (m 1H; M (El) nal/z 337

(Mt+ 1). 75 WD 2004/ 029050 PCT/ US2003/ 029976 Exanple

13:

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl)-5-(phenyl )-1Hind

azol e-3- carboxam de hydroformate. HON O N~ HIfI,

O—I H 5 Prepared from

N
e e S
(CHBNMR @)MS€D8d6§ 88. 35@1,,J437 421}([)58 2818/ = T.47YHY, dd2 (d J 8.8, 1H),
SF{ 52 &Idgﬁ ]fo 1 fgﬁ)} 44)% H) 2. 1512(%? ,;;[{),141906(@1@ %ﬁ;( m, 4H), 1.82
1Fd}n 23[)41259((HJ=15|)65 213) 3130((m 11%?) H}@M& cﬁj}t)Dl)*d)s 372(t2}8= 1.2, 1H),

32’}75%&}# 13, 2% (n@, 1@) 3.33 (m, I(H) 3.02 (m, 1H), 384 (m, 4H) 2.06 (m,

Oy T S e B °%H7*a@ {5 «?/%?WW ),

Prepared from

15

20

O
H
‘\\\N I O
N > 7
N\
N
H

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-y1)-5-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 11%. 'H NMR (CDsOD) ¢ 8.47 (s, 1H), 7.93 (d,
J=0.9, 1H), 7.68 (dd, /= 8.8, 1.6, 1H), 7.59 (dd, J= 8.9, 1.7, 2H), 6.87 (m, 1H), 4.54
(m, 1H), 3.82 (m, 1H), 3.42 (m, 1H), 3.34 (m, 4H), 2.38 (m, 1H), 2.27 (m, 1H), 2.11 (m,
2H), 1.93 (m, 1H); MS (EI) m/z 337 (M" + 1).

Example 21: N-((35)-1-Azabicyclo][2.2.2]oct-3-y1)-5-(pheny])-1H-indazole-3-

carboxamide hydroformate.
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7.75 (dd, J= 8.8, 1.7, 1H), 7.61 (dd, J= 8.8, 0.7,

1H), 7.42 (dd, J= 3.6, 1.1, 1H), 7.37 20 (dd, J= 5.1,
wa2@®4/0249659 7.11 (dd, J= 5.1, 1.0, 1H), 7.10 (deCT/WS2003/029976

5.1,3.6, 1H), 4.27 (m 1H), 3.42 (m 1H), 3.12 (m

1H), 2.93 (m 4H), 2.11 (m 1H), 1.93 (m | H), 1.84

(m 2H), 1.62 (m 1H); M5 (El) mz 353 (M++ 1). 76 WO

2004/ 029050 PCT/ US2003/ 029976 Exanpl e 15:

N- ((3R)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5-(t hi ophen-2-vl)
N pmbE oL G S brebicxmlogs Alp HYDN brogto. T e 3.

N (R TS pecterte Sy Y 121 SBOSIR (RO 48 G5 2

| eLHB)- 734K db a8 td .6 DG .6F @c e 2H)Y.46 @, L0, 2H), MR (¢, J =

v el S Uity 343 ﬁn"@; Bigo 1ty 312 35 29 @), 228
Y C R T
3.83 10 (m | H), 3.46 (m 1H), 3.37 (m 4H), 2.40 (m

I( ggamlﬁg §§ ggﬂ%*;-!-l)_&%%l?icgolémfz!gg;’-vl}-sgﬁlisMen-Z’L%ilIf-/ﬁldazole-}
N-caf BiRaniidehpdrioborataté.2. 2. 2] oct - 3- yI ) - 5- (t hi ophen-3-yl )

-1H i ndazol e- 3- carboxam de hydroformate. 15 OS OCN O
N

10

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-yl)-5-bromo-1H-indazole-3-
carboxamide using Procedure H.Yield 45%. 'H NMR (CD;0OD) ¢ 8.45 (t,J= 0.8, 1H),
8.39 (broad s, 1H), 7.78 (dd, /= 8.8, 1.7, 1H), 7.62 (dd, /= 8.8, 0.8, 1H), 7.42 (dd, J=

15  3.6,1.1,1H), 7.38 (dd, J=5.1, 1.0, 1H), 7.11 (dd, J= 5.1, 3.6, 1H), 4.55 (m, 1H), 3.83
(m, 1H), 3.46 (m, 1H), 3.37 (m, 4H), 2.40 (m, 1H), 2.25 (m, 1H), 2.10 (m, 2H), 1.93 (m,
1H); MS (EI) m/z 353 (M" + 1).

Example 23: N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-3-y)-1H-indazole-3-

20  carboxamide hydroformate.

NT Y L/
N\
N
H

Prepared from N-((3.5)-1-azabicyclo[2.2.2]oct-3-yl)-5-bromo-1H-indazole-3-
25  carboxamide using Procedure H. Yield 20%. 'H NMR (CD;OD) § 8.55 (broad s, 1H),
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N~ HJ~ OH NH Prepared from
N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) -5-brono- 1H i ndazo

WO 200302980 boxam de usi ng Procedure H. Yield 5%CWHSINR29976

(CD3CD) 6 8.55 (broad s, 1H), 20 8.45 (d, J= 0.7, 1H),
7.78 (dd, J=8.8, 1.6, 1H, 7.62 (m 1H), 7.51 (m

2H), 4.52 (m 1H), 3.78 (m 1H), 3.42 (m 1H), 3.35

(m 4H), 2.37 (m 1H), 2.25 (m 1H), 2.06 (m 2H),

1.90 (m 1H); M5 (El) na/z 353 (Mt+ 1). 77 WO

20943 0Rge507,AC/ TERQEIR/ 688 16, 1Hx a3 (@, 11), 7.51 (m 2H), 4.52 (m,

<00 PYB e Y St T3 B, i ) PRI o 260,

frogo ﬁn,berJ)I;TMSB(IE:{p;Ezd]3ISSQN1ﬁI+alz)oI e- 3-car boxylic acid
using Procedure B. Yield 5% LC/ M (EI) tR5.36 mn,
mz 365 (Mt+ 1). Exanple 18:

10

15

20

X
OMQ&AN Prepared from

5- met hoxybenzo[ d] i sot hi azol e- 3- carboxyl i c acid using
Procedure B. 15 Yield 7% LC M (El) tR 3.38 nin, mz

318 (M+ + 1). Br
NI o

Prepared from 6-bromobenzo[d]isothiazole-3-carboxylic acid using Procedure B. Yield
39%. LC/MS (EI) tz 4.75 min, m/z 365 (M + 1).

Example 25: N-((3R)-1-Azabicyclo]2.2.2]oct-3-yl)-6-cyclopropylbenzo[d]isothiazole-

H
CDKN‘/ZN?/A
NS o

3-carboxamide.

’ Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-

carboxamide using Procedure J. Yield 45%. LC/MS (EI) #z 4.25 min, m/z 328 (M" + 1).
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Exanpl e 19:
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(brono)-1H i nda

waodoeioscar boxamide. HO C,,. NNBr NN POI/HES20868029976

WO 2004/ 029050 PCT/ US2003/ 029976 Prepared from

5- brono- 1H-i ndazol e- 3- carboxyl i c acid using Procedure
D. Yield 31% 'H NWR (DMSO-d6) 6 8.35 (d, J= 7.2,

1H), 8.28 (d, J= 1.4, 1H, 7.62 (d, J= 8.8, 1H), 7.52

(dd, J—88 18, | H, 4.00(m | H, 3.11 (m 2H),

2 0942 P y AZa 3 ovialy . 0 l 2 I"), 1 59 (t,
J= .&CDBCD) 6 8.37 (t,J=
1. , . , 2, . #.22 (m 1H), 3.33
(m 1H), 3.02 (m 1H), 2.84 (m 4H), 2.06 (m 1H),
1.94 (m 2H), 1.80 (m 2H), 1.58 (m 1H); M5 (El) mz
349/ 351 (Mt/ Mt+ 2). Exanpl e 20:

N-((3S) - 1- Azabi cycl of 2. 2. 2] gg- -5-(furan-3-vl)-1H
-indazol e- 3- 10 car boxam dero ormate. h NH O O O
NHOH NH Prepared from F

N-((3S)-1-azabicycl [2H2 2] oGt - 3-yl ) -5-brono-1H i ndazo
| e-3 15 car boxam @gé | g Mocedure H Yield 11% 1H
NVR (CD30D) fi 8. , AH), 7.93 (d, J= 0.9, 111),

7.68 (dd, J= 8.8, 1.6, 1H), 7.59 (dd, J= 8.9, 1.7,

52H), 6.87 (m 111), 4.54 (m 1H), 3.82 (m 1H), 3.42

10

15

( n?’reﬂ'a{fad ﬁ&n% ((@m 1%‘2&131@%16@2@{{%}‘5—%—@1))—6 %rogﬂob%fﬁo %ﬁothl zole-3-

carboxarmde usmg Procedure H. Yield 37%. LC/MS (EI) r 5 95 mln m/z 382 M +1).

Example 27: N-((3R)-1-Azabicyclo]2.2.2]oct-3-y)-6-(2-

fluorophenyl)benzo|d]isothiazele-3-carboxamide hvdroformate.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 8%. LC/MS (EI) tz 4.52 min, m/z 382(M" + 1).
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20 Exanple 21:

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-5-(phenyl)-1Hind
W@ 2@Ho28950 car boxam de hydroformate. H O hN' N BC™NMUS10£B29976
N H 79 WO 2004/ 029050 PCT/ US2003/ 029976 Prepared from
N-((35)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-5-brono-1H i ndazo
| e-3- carboxam de using Procedure H Yield 12% 1H NWR
(CD30OD) b 8.48 (s 1H), 8.42 (s, 1H), 7.74 (dd, J=
8.7, 1.6, 1H), 7.67 (d, J= 7.2, 2H), 7.46 (t, J= 7.3,

2HExample 28¢ N-((3R)-1-Azabicvid[2.2216:2-3cYH-6189 , 3. 83 (m

1 | 39 (m 1H), 2.28
(Q@M%ﬁm; VB (EI) niz 347
(Mr+ 1). Exanple 22:

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-vl)-5-(thi ophen-2-yl)
-1H i ndazol e- 3- carboxam de hydrefogrmate. O NS O N
HOH 10 H Prepared from
N-((35) .. 1- azabi cycl of 2. 2. 2 Z3YY1'F- 5- br ono- 1H- i ndaz
ol e-3- car boxam de usi ng Pryosedure H. Yield 45% 1H NWR

(CD3CD) S 8.45 (t, 8/ 1), 8.39 (broad s, 1H),
7.78 (dd, J= 8.8, ) N7.62 (dd, J= 8.8, 0.8,
1H), 7.42 (dd, J=\1%3.6, 1.1, 1H), 7.38 (dd, J= 5.1,

1.0, 1H), 7.11 (dd, J= 5.1, 3.6, 1H), 4.55 (m 1H),

53.83 (m 1H), 3.46 (m 1H), 3.37 (m 4H), 2.40 (m
g—grepagedgé%régﬁ-g(éky 1- agabl‘érx ‘dl%% %]'(9&—3 35/‘1)96’3 bfo%obeﬂi?%d]lmmzole 3-
N-qertegymitle Asiap Ecqc@dm[eﬂ 2Y12]dcﬁBf% 3LC9/IMS EEL) tai. Shmim #3= 32 (M + 1).
-1H i ndazol e- 3-

Example 29: N-((3R)-1-Azabicyclo]2.2.2]oct-3-y1)-6-(3-

10 fluorophenvl)benzo [d]isothiazole-3-carboxamide hydroformate.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
15  carboxamide using Procedure H. Yield 10%. LC/MS (EI) # 4.56 min, m/z 382(M" + 1).
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20 carboxam de hydroformate. NOSo r I NI NHOH H
Prepared from
WOR{EBM05M - azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- br ono- PEF/URWAZ/A29976
| e-3 25 carboxam de using Procedure H Yield 20% 1H
NVR (CD30D) S 8.55 (broad s, 1H), 80 WO 2004/ 029050
PCT/ US2003/ 029976 8.45 (d, J= 0.7, 1H), 7.78 (dd, J=
8.8, 1.6, 1H), 7.62 (m 1H), 7.51 (m 211), 4.52 (m
1H), 3.78 (m 1H), 3.42 ( 1H), 3.35 (m 4H), 2.37
xample 30 Opk-AZ4 20[02.2]ext-3291kH-(4- 1. 90 (m 1H);
24:
= 2 =yl ) - 6- bronobenzo f
dl i sot hi azol e-3- carboxamde. Br HFN S Ck~- NN O 10
Prepared from 6-bronobenzo[ d]i sot hi a%__ol e- 3-carboxylic
acid using Procedure B. Yield e CM (El) tR 4.75
mn, mz 365 (M+ 1). Exanpl e 2
N-((3R) - 1- Azabi cycl of 2. 2. 21 3-yl)-6-cycl opropyl benz
of dl i sot hi azol e- 3-car boxa *x 15 H N-NS O
Prepared from H
N-((3R)-1-azabicy

.S .
N9 2INCt - 3- yl) - 6-bronobenzo[d]is
ot hi azol e-3- car box™m de usi ng Procedure J. Yield 45%
LCMs (BEI') tR4.25 min, mz 328 (M++ 1).
Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 34%. LC/MS (EI) ¢z 5.92 min, m/z 382 (M' + 1).

Example 31: N-((3R)-1-Azabicyclo]2.2.2]oct-3-y1)-6-(4-

10 fluorophenyl)benzo[d]isothiazole-3-carboxamide hvdroformate.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y])-6-bromobenzo[d]isothiazole-3-
15 carboxamide using Procedure H. Yield 9%. LC/MS (EI) ¢ 4.57 min, m/z 382 (M + 1).
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20 81. WO 2004/ 029050 PCT/ US2003/ 029976 Exanpl e 26:
N-((3R)-1- Azabicyclo[2.2.2]oct-3-yl)-6-(2

wo bavatoegbenyl ) benzo [dl i sot hi azol e- 3- car boxam PET/USEB3/029976

10

15

20

HNSN N~ 5 Prepared from

N-((3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-bronobenzo[d]is
ot hi azol e- 3- carboxam de using Procedure H Yield 37%
LCMS (EI) tR5.95 min, na/z 382 (M++ 1). Exanple 27:
N-((3R) 1 Az abi cycl 0[2 2 2]oct 3-yl)-6- (2 10

| § eS8y NY(63 A : 2200 6

ot - 3- yl ) -6-bronmobenzo[d]is
ot hi azol e-3 15 car boxam de usi ng Procedure H. Yield
8% LC/Ms (BEI) tR4.52 nmin, infz 382(M++ 1). 82 WO
2004/ 029050 PCT/ US2003/ 029976 :
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] g€t
fl uor ophenyl ) benzo [dli sot

N N S H
N
NI o

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 14%. LC/MS (EI) ¢z 4.32 min, m/z 354 (M" + 1).

ol e-3-carboxam de. F H

Example 33: N-((3R)-1-Azabicyclo]2.2.2]oct-3-v1)-6-(3-furan-3-

yDbenzo[d]isothiazole-3-carboxamide hydroformate.

O
H 0
s AP
N o H

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 11%. LC/MS (EI) #x 4.32 min, m/z 354 (M* + 1).

Example 34: N-((3R)-1-Azabicyclo]2.2.2]oct-3-y])-6-methoxybenzo{d]isothiazole-3-

carboxamide.
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C4:~ NOS5 Prepared from
N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronpbbenzo[d]is

WorHazose- 3- car boxam de using Procedure H. YPEI/USB83029976

10

15

20

LG Ms (EI) tR5.92 min, nmz 382 (M++ 1). Exanple 29:
N-((3R) - 1- Azabi cycl o[ 2.2.2]oct-3-vl)-6-(3 10

f1 uorophenyl ) benzo[ dl i sot hi azol e- 3- car boxam de
hydroformate. CXCF N~ NS AL N OH H OH Prepared
from

N-((3R)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is

kUM M b i

ZOﬁéYdOB%S NOIR (CSDA3) DRI THJ =B Briph)e7.59(d, J = 2.2, 1H), 7.14 (dd, J

N4 Lt b el 9f 207 Zast B YULLS () 20506 19, 256

N AN Hm, QHE) Rorpauesh, ﬁﬁpmoz 1.80 (m lH) lg8é74 (mBlH) 15d6 1.52 (m,

]&{ é “azabi cycl 0 2. 2] oct - 1 ronobenzo

ot WDaL6MS $51) éxd- Wéﬁn"d@ /a@Mbrddedure H Yiel d 34%
LCMS (EI) tR5.92 mn, mz 382 (M++ 1). Exanple 31:
N-((3R) - 1- Azabi cycl of 2. 2 2]oct-3-yl)-6-(4 10

fI &8 A hii -221c6-334 s 6u(ino Ksialitied -

‘ii) enzo[ma so%hlazole-SI_éarll)\(l)xgnnde hyvdroformate.

0
N
H
NI o

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure I. Yield 34%. 'H NMR (CDs;0D) 6 8.54 (d, J=9.2, 1H)
7.45(d,J=2.1, 1H), 7.29 (dd, J=9.2, 2.2, 1H), 4.22-4.19 (m, 1H), 3.88-3.85 (m, 2H),
3.68-3.65 (m, 2H), 3.38-3.30 (m, SH), 3.09-3.01 (m, 2H), 2.95-2.81 (m, 4H), 2.09-2.06
(m, 1H), 1.97-1.84 (m, 1H), 1.82-1.79 (m, 2H), 1.62-1.54 (m, 1H); LC/MS (EI) tz 4.77
min, m/z 373 (M + 1).

2

Example 36: N-((3R)-1-Azabicyclo[2.2.2]oct-3-yI)-6-phenylbenzo[d]isothiazole-3-

carboxamide.

86



CAN::~ OH OH Prepared from
N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronpbbenzo[d]is

worlmazose- 3 ' 15 carboxam de using Procedur e PCT/¥Em031029976

10

15

20

9% LC/MS (BEI) tR4.57 min, mz 382 (M++ 1). 84 WO
2004/ 029050 PCT/ US2003/ 029976 Exanple 32:

N-((3R)-1- Azabi cyclo[2.2.2]oct-3-yl)-6-(3-furan-3

yl )benzo [dli sot hiazol e-3-carboxamde. i | \ O HN
NS CAN O 5 Prepared from

N-((3R)-1-azabi cycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is

R O R g O Sl Bl e
N- aftRRpmideAmaly Rryalafe . 2Y R]dR7% 3LEINS GEY) 3 5.09 atin, 31/4864 (M + 1).

yl ) benzo[ dl i sot hi azol e- 3-car boxam de hydroformate. H
Sp NN JL NOHGOHPrepared from .
RoftlihFole-3-

N £ a3l B78K YEA@devel 32,220 6c33%41

11carbexamide hydnoformate.32 nin, mz 354 (M++ 1). Exanple
34: N-((3R)-1-Azabicyclo [2.2.21

oct - 3-yl ) - 6- net hoxybenzo [dl i sothi azol e- 3-

carboxamde. H N P NS C4:~ N

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 3%. LC/MS (EI) tz 5.99 min, m/z 364 (M' + 1).

Example 38: N-((3R)-1-Azabicyclo[2.2.2]oct-3-y])-6-(pyridin-3-

vDbenzo|d]isothiazole-3-carboxamide.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 19%. LC/MS (EI) g 2.94 min, m/z 365 (M' + 1).
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20 O 85 WD 2004/ 029050 PCT/ US2003/ 029976 Prepared
from 5- met hoxybenzo[ d] i sot hi azol e- 3-car boxylic acid

wagiag29socedure B.  Yield 73% 'H NVR ( CD30D) PEI/8SH83/029976

(d,J=9.1, 1H, 7.59 (d, J= 2.2, 1H), 7.14 (dd, J =
9.1, 2.3, 1H), 4.20 (m 1H), 3.93 (s, 3H), 3.37-3.28
(m 1H), 3.05-2.96 (m 1H), 2.86 5 2.79 (in, 2H),
2.07-2.04 (m 111), 2.02-1.80 (m 111), 1.78-1.74 (m
1H), 1.56-1.52 (m 111); LCOMS (El) tR4.92 min, nmz
31 xﬁmp!el\iﬂf Nlﬁ3R M_ngleztﬂ@lz 2. 2]oct-3-vl) 6-(pyridin-3-
- 6- (nor phol i n-4-
A : ' ‘ SREHHEEy dr of or mat e. 10
ro ryl\l) HCN RI\NVSN 0 Prepared from
N-((3R)-1-azabi cycl o[ 2. 2. 2] oct - 3-yl)-6-bronobenzo[d]is
ot hi azol e- 3- carboxam de [ dure I. Yield 34%
1H NWVR (CD3OD) 6 8.54 (d, , 15 7.45 (d, J=
2.1, 1H), 7.29 (dd, J= 9.2, ) 4.22-4.19 (m
1H), 3.88-3.85 (m 2H), 3.68 65 (m 2H), 3.38-3.30
(m 5H), 3.09-3.01 mHZ\ 95-2.81 (m 4H),
2.09-2.06 (m 1 Y7116 (m 1.82-1.79 (m
oH), 1.62-1.54 (m—Yth)y:oLamvs (EN t®'4.77 nin, mz
373 (M+ + 1). 20 Exanpl e 36:

5 N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- phenyl benzofdll

10

15

i e e e
N- ¢ xRt deausitty) Bryeddofed] 2 YRIbEYs 3.G/MS-@Dior @r?ébmnzru/z 365 (M + 1).

[d]isothiazol e-3-

Example 40: N-((3R)-1-Azabicvclo]2.2.2]oct-3-yD)-6-(pyridin-4-

vl)benzoldlisothiazole-3-carboxamide.

7\
=z

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 15%. LC/MS (EI) tz 2.96 min, m/z 365 (M' + 1).
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car boxam de using Procedure H Yield 37% LC/ MS (El)
tR5.99 min, Mz 364 (Mt + 1). 5 Exanple 37:

WOR(EBEsA - Azabi cycl 012. 2. 21oct - 3-yl ) - 6- pheny| berrpsiods029976

10

15

sot hi azol e-3- carboxani de hydroformate. NH-N.S O N
~ OHI OH 10 Prepared from N ((3R) -

-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- br onobenzo[ d] i sot hi azol e
-3- carboxam de using Procedure H Yield 3% LC M5
(EI)tR599 mn, n12 364 IVH-+ 1) nple 38:

, . 32.8 B3l 6 ol
y'@@%ﬁ#ﬁ% At TRELIEL
fiZd; epgrcgéﬂx?ur ?gﬁé}g%% izabi cycl o
[2.2.2] oct-3 -yl)-6-bronmobenzo [d] isothiazole-3 -
car boxam de using Procedure H Yield 19% LC/ MS (El)
tR2.94 min, to/z 365 (Mt+ 1). "ON87 WD 2004/ 029050

PCT/ US2003/ 029976 Exanpl e 38 !
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] -3-vl)-6-(pvridin-3-

yl') benzo[ dl i sot hi azol e- 3- carpoxani dg hydrof ormate. |

N NeNS O CAN O H)' & repare from

N-((3R)-1-azabic .. 2]“oct - W) =@+ br onobenzo[ d]i s
0]

ot hi azol e- 3-

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 2%. LC/MS (EI) # 1.56 min, m/z 365 (M" + 1).

Example 42: N-((3R)-1-Azabicyclo[2.2.2]oct-3-y])-6-(thiophen-2-

vl)benzo[dJisothiazole-3-carboxamide.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 16%. LC/MS (EL) #z 4.52 min, m/z 370 (M" + 1).
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car boxam de using Procedure H Yield 5% LC/ M (El') tR
2.94 min, mz 365 (Mt+ 1). Exanple 40:

WOR{EBE5M- Azabi cycl o[ 2. 2. 21oct - 3-yl ) - 6- (pvri dPEF/ASH03/029976

10

15

.20

yl ) benzo(dlisot hi azol e-3-carboxamde. N ~1 i HN
~N'S CAN O Prepared from
N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronpobenzo[d]is
ot hi azol e-3 15 carboxam de using Procedure H Yield
15% LC/I\/B (EI tR 2. 96 mn m z 365 (I\/th) 3 88 WO
Ald & R)'{ A ¥ \ gtidpnen-3-
I oct 3y|) 6- (pyridin-4-
lb%ﬁ;o ﬂﬁ ¥% frﬁo n%ﬁ oxam de hydrofornmate. N
1~ I O N-NSNHAOH 5 Prepared from
N-((3R)-1-azabi cycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is
ot hi azol e- 3- carboxam de usi ng BFogedure H Yield 2%
LCOMS (El) tR1.56 min, niz B +1). Exarrple42
N-((3R) - 1- Azabi cycl 012. 2. 21
_yl)benzo[ dl i sot hi agol 8 3-
N

oxamde S NWZSC4NO

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 61%. 'H NMR (CDs0OD) 6 8.74 (d, /= 8.6, 1H),
8.36 (s, 1H), 7.85 (dd, J=8.6, 1.4, 1H), 7.62 (d, J= 3.5, 1H), 7.51 (m, 1H), 7.17 (dd, J =
5.0,3.7, 1H), 4.52 (M, 1H), 3.87-3.79 (m, 1H), 3.75-3.70 (m, 1H), 3.47-3.19 (m, 4H),
2.40 (m, 1H), 2.26 (m, 1H), 2.11 (m, 1H), 1.93 (m, 1H); LC/MS (EI) #z 4.42 min, m/z 370
(M + 1):

Example 44: N-((3R)-1-Azabicyclo[2.2.2]oct-3-y])-6-(bromo)-1H-indazole-3-

carboxamide.

6-Bromo-1H-indazole-3-carboxvlic acid

Prepared from 6-bromoisatin using Procedure Q. 'H NMR (DMSO-ds) 6 13.7 (broad s,
1H), 8.02 (d, J= 8.5, 1H), 7.60 (d, J= 1.3, 1H), 7.43 (dd, /= 8.7, 1.3, 1H).
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Prepared from
N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronpbbenzo[d]is

worlmazose- 3 15 car boxam de using Procedure H. POT/85103/029976

10

15

20

16% LC/ M (ElI) tR4.52 min, mz 370 (M++ 1). 89 WO

2004/ 029050 PCT/ US2003/ 029976 Exanple 43:

N-((3R)-1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(thi ophen-3

yl )benzo [dli sothiazole-3-carb oxamide. / S N ~N.S CN

O 5 Prepared from
(B aAadyclol 2.2 3 sk t-3-11-6 : NGEIOEATP OX NS,

ot hi azol e- 3- carboxam de using Procedure H Yield 61%

1H NVR (CD3OD) 6 8.74 (d, J=8.6, 1H), 8.3 6 (s, 1

H, 7.8 5 (dd, J =8.6, 14, 1 H, 7.62 (d, J =3.5, 1

H, 7.51 (m 1 H), {Z 1 d 5.0, 3.7, 1H), 4.52

(M 1H), 3.87-3.7 5-3.70 (m 1H),

3.47-3.19 (m 4H), 10 2. 4 H, 2.26 (m 1H), 2.11

(m 1H), 1.93 (m 1H); L BrtR 4.42 mn, mz 370

(M-+ 1). Exanple 44: H

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-6-(brono)-1H i nda

zol e-3- carboxam de. 15

6- Bepared fibnicAdamot 1é1-Bidez] & dxcqtborylivcicitl us@@Mocddufar D Nyield 23%.

R B B BT TSP S o o

1HH), 3.360m( 68), 38 (B, 185195 3H§,AdB3 @ 281),71.80 (3, 1THYFMS (EI) m/z
959%301%250)90% (@, 181,957 Hg 3 @ 280),71.84 3, 1TEYHMS (EI) m.

50 PCT/ US2003/ 029976
349/351 ( +2).

Example 45: N-((3R)-1-Azabicyclo]2.2.2]oct-3-y1)-6-(furan-3-yl)-1H-indazole-3-

carboxamide hydroformate.

[dj =
0
N
/4
N H/U\OH
N
H ~0

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 12%. "H NMR (CD;OD) & 8.49 (s, 1H), 8.16 (m,
1H), 8.00 (s, 1H), 7.71 (m, 1H), 7.59 (m, 1H), 7.52 (m, 1H), 7.50 (m, 1H), 4.53 (m, 1H),
3.35 (m, 1H), 3.28 (m, SH), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS
(BX) m/z 337 (M" + 1).
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N-((3R)-1- Azabi cycl o 12.2.21
oct-3-yl)-6-(bronp)-1Hindazol e-3-carboxam de. HO N

woR00/629080 N\ Br H 5 Prepared from PCT/US2003/029976

10

15

20

6- br ono- | H i ndazol e- 3- carboxyl i c acid using Procedure
D. Yield 23% 1H NWR (CD3OD) 8 8.10 (d, J= 8.7, 1H),
7.78 (s, 1H), 7.37 (d, J=8.7, 1H, 4.20 (m 1H)),
3.30 (m 6H) 208(m 1H), 1.95 (m 1H), 1.83 (m

2H), 1.8 l—? (El) mz 349/3 51 (M&4/ M+ + 2).
1 =((3R 1-Azab1cvclo[2 2.2]oct-3-yI)-6-(phenyl)-1H-indazole-3-

N&Qﬁ&hnﬁd@ﬁ@o%ﬁéz- 2.21oct-3-yl)-6-(furan-3-yl)-1H
-i'ndazol e-3- car boxam de hydroformate. HON N O N
HOH H O 15 Prepared from

N-((3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- br onp- 1H i ndazo
| e- 3- carboxam de ysin Pocedure H Yield 12% 1H NWR
(CD30OD) S 8.49 (sN 1H), 8.0 (s, 1H),
7.71 (m 1H), 7. "1p 2(m1JL750(m
1H), 4.53 (m 1H), 3.35% D, 3.28 {m®8H), 2.37
(m 1H), 2.30 (m 1H), 2. 1.85 (m 1H); M
(El) mz 337 (M++ 1). 20 91 V\DZ 4029050

PCT/ US2003/ 029976 Exanpl e 46:

N- ((3R) - 1- Azabi cycl of 2. 2. 21oct - 3-vl ) - 6- (phenyl ) - 1Hi nd

a @épe.{re%' frdtd E\P{E%@Ul -gfabﬂxrgfogﬁ515%%—?—y1)-6-br0m0- 1H-indazole-3-

carboxamide using Procedure H. Yield 12%. "H NMR (CDsOD) § 8.39 (s, 1H), 8.24 (m,
1H), 7.77 (s, 1H), 7.68 (m, 2H), 7.57 (m, 1H), 7.50 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 347
M"+1).

Example 47: N-((3R)-1-Azabicyclo]2.2.2]oct-3-y])-6-(thiophen-2-y1)-1H-indazole-3-

carboxamide hydroformate.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 13%. "H NMR (CDs;OD) § 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (s, 1H), 7.74 (m, 1H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 353

M+,
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HONNO NHI, OH HS5 Prepared from
N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) -6-brono- 1H i ndazo
WO 2603/029980 boxam de using Procedure H. Yield 12P€T/L2oBVRI9I76
(CD3OD) S 8.39 (s, 1H), 8.24 (m 1H), 7.77 (s, 1H),
7.68 (m 2H), 7.57 (m 1H), 7.50 (m, 2H), 4.53 (m
1H, 3.35 (m 1H), 3.28 (m 5H), 2.37 (m 1H), 2.30
(m 1H), 210(m 2H), 1.85 (m 1H); M5 (El) mz 347
10 (M'+l 1). Exanpl e 47.:
d €4 A

” : piophei? indazole-3-
ldd'rb&&ﬂﬁﬁéﬁ &of&%ﬁgxam de hydr ofor rrate H O CN—~ N O
'S_FI_O=I_N‘¥Eb—Pr€p'aT from
N-((3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- br onp- 1H i ndazo
| e- 3- carboxam de using Procedure H Yield 13% 1H NWR
(CD3CD) S 8.49 (s, 1H)H 021 (m 1H), 7.81 (s, 1H),
7.74 (m 1H), 7.6N , 7.53 (m 2H),04.53 (m
1H), 3.35 (m 1H) 3.2 237)( 1H), 2.30
(m 1H), 2.10 (m 2H), 1. . MH(EPY mz 353
(M- + 1). 92 WD 2004/ 029850 PCTAUS8003/ 029976
Exanpl e 48: ==
5 N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen- 3-yl)
-1H i ndazol e- 3- carboxam de hydroformate. H O
Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromo-1H-indazole-3-

carboxamide using Procedure H. Yield 19%. 'H NMR (CD;OD) § 8.48 (s, 1H), 8.20 (m,

1H), 7.80 (s, 1H), 7.62 (m, 1H), 7.51 (m, 1H), 7.44 (m, 1H), 7.13 (m, 1H), 4.53 (m, 1H),

3.35 (m, 1H), 3.28 (m, SH), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS
10 (BD) m/z353 (M'+1).

Example 49: N~((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-bromebenzo[d]isothiazole-3-

carboxamide.
Br
H
NI o

Prepared from 6-bromobenzo[d]isothiazole-3-carboxylic acid using Procedure B. Yield
33%. LC/MS (EI) tx 5.44 min, m/z 365 (M" + 1).

15
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CNNO NH~Od HS 5 Prepared from
N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) -6-broi no- 1H i ndaz
Wobk@482906@r boxam de using Procedure H. Yield 189/U3$1403/029976

NVR (CD30OD) 5 8.48 (s, 1H), 8.20 (m 1H), 7.80 (s,
1H, 7.62 (m 1H, 7.51 (m 1H, 7.44 (m | H), 7.13
(m I H, 453 (m I H, 3.35(m 1H, 3.28 (m 5H),
2. 37 (m 1H), 2.30 (m 1H), 2.10 (m 2H), 1. 85 (m
niz 3531(N% + 1)

ot gg Ismﬁ{ carboxan1de yBr H AN|rN 15 0 Prepared
enzo[ d] i sot hi azol e- 3-carboxylic acid
u5|ng Procedure B. Yield 33% LC M (ElI) tR 5.44 mn,
to/z 365 (M++ 1). 93 WD 2004/ 029050 PCT/ US2003/ 029976
Exanpl e 50: /\
N-((3S)-1-Azabi cycl of 2. 2. 2|
of dl i sot hi azol e- 3-car boxa

from H

N—((35)-1-azabicygi@bem.’paét-B-yI)-6-bronnbenzo[d]is

ot hi azol e-3- car bbxMni dgy usi ng Procedure J. Yield 40%
LCMS (EI) tR4.23 min, mz 328(Mt+ 1). Exanple 51:

5 N-((SS) 1- Azabi cycl o[ 2. 2. 2] oct - 3- yI) 6-(2 10

L]g‘or ogj: )ﬁg%lé\} ?(%Ef ?fa(zjalbllcsygfoﬂ.ii]o ct-3 -yl)Céa Er%(r)ri(o enzofd]1sothlazole 3-

carboxamide using Procedure J. Yield 40%. LC/MS (EI) ¢z 4.23 min, m/z 328(M" + 1).

3-yl)-6-cycl opropyl benz
H NNS O5 Prepared

Example 51: N-((38)-1-Azabicyclo|2.2.2]oct-3-v])-6-(2-

10  fluorophenylbenzo[dlisothiazole-3-carboxamide hydroformate.

Prepared from N-((3.5)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
15  carboxamide using Procedure H. Yield 13%. LC/MS (EI) tx 4.52 min, m/z 382 (M" + 1).
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F NH~NSOII AN O HACH Prepared from
N-((3S)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is

worlmazose- 3 15 car boxam de using Procedure H. POT/85103/029976

10

15

13% LCMS (El) tR4.52 min, mz 382 (Mt+ 1). 94 WO
2004/ 029050 PCT/ US2003/ 029976 Exanpl e 52:
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(3

fl uorophenyl )benzo [dli sothi azol e- 3- car boxamn de
hydroformate. F NS NNH4 OHOH 5 Prepared from
N-Exapaple $2:5 =Azabpeyplop. 2 2toch3wil)y6-63-br onpbenzo[ d] i s

Egﬁgg&? hvﬁbemlith%Mé%?e#-!%ﬁﬁégéﬁﬁei&%&oﬁ%atg eld 8%

l e 53:
N-((3S)-1-Azabicyclo[2.2.2]oct-3-vl)-6-(4 10
fl uor ophenyl ) benzo[ dl i sot hi azol e- 3- car boxam de
hydroformate. F N -N,S AN H OF Prepared from
N-((3S)-1-azabicycl o[ 2. 2. 2] gst - 3 N - 6- br onobenzo[d]i s
ot hi azol e-3 15 car boxam de g Pr ofedure H Yield
15% LC/MS (El) tR 4.56 miy z 382 (M-+1). 95 WO
2004/ 029050 PCT/ US 03{@ 029 o

J

0 H> OH

Prepared from N-((3S5)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 8%. LC/MS (EI) #z 4.56 min, m/z 382 (M" + 1).

Example 53: N-((3.5)-1-Azabicyclo]2.2.2]oct-3-y1)-6-(4-
fluorophenyl)benzo[d]isothiazole-3-carboxamide hydroformate.

Prepared from N-((3:5)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-

carboxamide using Procedure H. Yield 15%. LC/MS (EI) z 4.56 min, m/z 382 (M" + 1).
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Exanpl e 54:
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(furan-3-yl)ben

wa ejodioe®st hi azol e- 3-car boxam de hydr of or mat e. PCT/US2008029976
HNN JSO ~ ANO HOH 5 Prepared from
N-((3S-1-azabicyclo[2.2.2]oct-3-yl)-6-bronmobenzo[d]iso
t hi azol e- 3- carboxam de using Procedure H Yield 24%
LCMs (BEI) tR4.29 min, mlz 354 (M++ 1). Exanple 55:

I\I- (39)-1- Azabl cycl 0[2.2.2 oct 3- yI) 6 mat hoxybenzo[dl
Example 54 d-Azatieyelold. 22]oc n-Biylbenzo[dlisothiazole-

Prﬁ@ﬁ%@ﬁ‘arﬁﬁﬁ'ﬁ roformate. . . .

5- "Thmz%%m‘ﬁﬂoxy azol e- 3-carboxylic acid using

Procedure B. 15 Yield 73% LC/ M5 (El) tR 4.93 nmin,
Tn/z 318 (M++ 1). Exanpl e 56:
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct -
yl ) benzo[ dl i sot hi azol e-3-c
NJ HPNOS OH-OH 20N 96

rom

PCT/ US2003/ 029976 r epar _
N-((3S)-1-azabi cy, N2 t-3-yl)-6-bronobenzo[d]is
ot hi azol e- 3- Nd ¢ H™ ~OH

) - 6- (nor phol i n- 4-
av-8e hydroformate. O
2004/ 029050

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 24%. LC/MS (EI) #z 4.29 min, m/z 354 (M + 1).

Example 55: N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-methoxybenzo[d]isothiazole-3-

10  carboxamide.
|
(0]
H
NI o

Prepared from 5-methoxybenzo[d]isothiazole-3-carboxylic acid using Procedure B.
15 Yield 73%. LC/MS (EI) g 4.93 min, m/z 318 (M" + 1).

Example 56: N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(morpholin-4-

yl)benzo[d]isothiazole-3-carboxamide hydroformate.

W

A T
N“\ON H” “OH

96
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car boxam de using Procedure I. Yield 5% LC/ M (EI') tR
2.93 min, mz 373 (M++ 1). 5 Exanple 57:

WOR(EBBNsA - Azabi cycl of 2. 2. 2] oct - 3-yl ) - 6- pheny| perEsjods/029976

10

15

20

sot hi azol e-3- carboxani de hydroformate. HO N S H CH
N O 10 Prepared from

N-((3S)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is
ot hi azol e- 3- carboxam de using Procedure H Yield 9%
LCMS (El') tR4.53 min, nmz 364 (M++ 1). Exanple 58:
N-((3S)-1-Azabi cycl of 2. 2. 21oct - 3-yl ) - 6- (pyridin 3-

yl}yrgﬁ?ﬁp%r%né\? &f&gq?%%{bﬁ gffegﬁ)f: %B 6- 1)6 gr(l)z% 1sothla%gle 3-

N-dattdapmideaigmgireyceiog 2. 2’.1&1 6%t 13/MIS) BBy R 2@3abianze[30B (s + 1).
ot hi azol e- 3- carboxam de using Procedure H Yield 8%
LM (BEI) tR2.72 min, mlz 365 (M- + 1). 20 97 WO

2%#9@5%5}?&) HORAR l% 76 ocgﬁy &' s ;benzo dlisothiazole-3-

Q1A -oI e 3- car boxam de hydr of or mat e.
N HO N\N~SHOH NOS5

Prepared from N-((3.5)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 9%. LC/MS (EI) #; 4.53 min, m/z 364 (M" + 1).

Example 58: N-((3.5)-1-Azabicyclo[2.2.2]oct-3-y])-6-(pyridin-3-

yDbenzo|d]isothiazole-3-carboxamide hydroformate.

3
N
AL 8
Nig
N o ‘H OH

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 8%. LC/MS (EI) #z 2.72 min, m/z 365 (M" + 1).
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Prepared from

N-((3S)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is
WorHazose- 3- car boxam de using Procedure H. YPEI/dSB®6/029976

LCMs (BEI) tR2.63 min, nmz 365 (M++ 1). Exanple 60:

N-((3S)-1-Azabicyclo[2.2.2]oct-3-vl)-6-(thiophen-2 10

yl ) benzo[ dl i sot hi azol e- 3-carboxam de hydroformate. S

ANNSIOI \N HAOH O Prepared from

N- (38) - 19azab| cycl o[ 2 2. 2] oct 33y| ) - 6 br om)benzo[ dlis

N-((3S)-1- Azabl cycl of 2. 2 2] oct 3- yI) 6- (th| ophen-3

yl )benzo [dl isothiazole-3-carboxamde. / S HNS O
5 Prepared from Z "N

N ((3S-1-azabicyclo[2.2.2]o0 - 6- bronmobenzo[ d]i so
t hi azol e- 3- car boxam de usi Procedure H Yield 61%

LCMS (BEl') tR4.41 mn, mzZ2370 (M++_1). Exanple 62:

N-((3S)-1-Azabicycl [4;'12 / t-3-y|)o6-(brorm)-1l—|-inda
zol e-3 10 carbox "M ON'C L, Ny H Br H

Prepared from N-((3.5)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 5%. LC/MS (EI) z 2.63 min, m/z 365 (M' + 1).

Example 60: N-((35)-1-Azabicyclo]2.2.2]oct-3-y1)-6-(thiophen-2-

10  vlbenzold]lisothiazole-3-carboxamide hydroformate.

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
15 carboxamide using Procedure H. Yield 27%. LC/MS (EI) #g 4.48 min, m/z 370 (M" + 1).
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Prepared from 6-brono-I| Hindazol e-3-carboxylic acid
using Procedure D. Yield 19% 15 'H NMR (CD3QD) S

wW@2d/0tws0 J= 8.7, 1H), 7.78 (s, 1H), 7.37 (d, BEI/BS2003/029976

10

15

1H, 4.20 (m 1H), 3.30 (m 6H), 2.08 (m 1H), 1.95
(m 1H), 1.83 (m 2H), 1.80 (m 1H); M5 (El) mz

349/ 351 (M+/ M+ + 2). 99 WD 2004/ 029050

PCT/ US2003/ 029976 Exarrpl e 63:

I\I-((BS) 1 Azabi cycl 0[2 2]oct 3- yI) 6 (furan 3-yl)-1H

N - P ﬁ '{._
N- SOtE azble % ct - 3-yl ) -6-brono-1H i ndazo

| e- 3- carboxam de usi ng Procedure H Yield 12% 1H NWR
(CD30D) 6 8.49 (s, 1H), 8.21 (m 1H), 7.81 (s, 1H),
7.74 (m 1H), 7.64 (m 1H), 7.53 2H), 4.53 (m
1H), 3.35 (m 1H), 3.28 ( .37 (m 1H), 2.30
(m 1H), 2.10 (m 2H) 1.85 1H) M5 (El') mz 337
10 (Mr+1). Exanpl e
N-((3S)-1-Azabi cycl 12N2 St-3-yl)-6-(phenyl)-1Hind
azol e- 3- car boxany d¢ \hydr oformate. H O hN'""N O N H OH
H\ I \ 15 Prepared fr of
N-((3S)-1-azabicyclo[2.2.2]oct-3-yl)-6-brono-1

H i ndazol e- 3- carboxam de using Procedure H Yield

1 Prepated fiiR N-(BS)ECDpzabicgcldf2.2.8]octHy])-BbdSobenzo[dJisothiazole-3-

carboxamide using Procedure H. Yield 61%. LC/MS (EI) # 4.41 min, m/z 370 (M" + 1).

Example 62: N-((35)-1-Azabicyclo]2.2.2]oct-3-y1)-6-(bromo)-1H-indazole-3-

carboxamide.
ﬁﬁﬁ i
‘\\\N
N
v
éﬁ@
N
H Br

Prepared from 6-bromo-1H-indazole-3-carboxylic acid using Procedure D. Yield 19%.
'H NMR (CD;0D) § 8.10 (d, /= 8.7, 1H), 7.78 (s, 1H), 7.37 (d, J=8.7, 1H), 4.20 (m,
1H), 3.30 (m, 6H), 2.08 (m, 1H), 1.95 (m, 1H), 1.83 (m, 2H), 1.80 (m, 1H); MS (EI) m/z
349/351 (M'/M" + 2).
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1H), 7.77 (s, 1H), 7.73 (m 2H), 7.64 (m 1H), 7.53
(m 2H), 4.53 (m 1H), 3.35 (m 111), 20 3.28 (m 5H),

wQ2@4#/0tgep0 1H), 2.30 (m 1H), 2.10 (m 2H), 1. 8BCT/I$2003/029976

10

15

20

1H); M5 (BEl) mz 347 (M++ 1). 100 WO 2004/ 029050

PCT/ US2003/ 029976 Exanpl e 65:
N-((3S)-1-Azabicyclo[2.2.2]oct-3-vl)-6-(thiophen-2-yl)
-1H i ndazol e- 3- car boxam de hydrofornmate. h NH O "N O
N S HOH NH 5 Prepared from

Ie- > AL09% 3 'ng Procedure H. Y| eId 22% 1H NI\/R
Ei(‘ °"”‘¥ ¥, 8.21 (m 1H), 7.81 (s, 1H)),
7.74(m 1H), 7.64 (m 1H), 7.53 (m 2H), 4.53 (m |
H, 3.35 (m 1H), 3.28 (m 5H), 2.37 (m 1H), 2.30
(m 1H), 2.10 (m H),Hl. (m 1H); Ms (El) mz 353
10 (M+ + 1). Exa 68" ((3S)-1- Azabi aycl of
2.2.21oct-3-yl)-6 i ophen 1) - 1H-| nddzol e- 3-
car boxani de hydr of or mat eM. ' NORNHOH HS 15
Prepared from N
N-((3S) - 1-azabi cycl of 2. 2. 2] oct - 3- - 6- brono- I H i ndazo
| e- 3- carboxam de using Procedure H Yield 17% 1H NWR
(CD30D) 8 8.49 (s, 1H), 8.21 (m 1H), 7.81 (s, 1H),
7. I7répa{r€ﬁ ﬁéﬂi')N ((Z{fﬂ bakaioydio)2.2.2}0e 33 -y 6-Bidkno- FH-Btlakdle-3-

carboxamlde us1ng Procedure H. Yield 12%. 'H NMR (CD;0D) & 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (s, 1H), 7.74 (m, 1H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 337
M+ 1).

Example 64: N-((35)-1-Azabicyclo]2.2.2]oct-3-v1)-6-(phenyl)-1H-indazole-3-

carboxamide hydroformate.

EQU i

‘.\\N

N
S
H

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 13%. "H NMR (CDs;OD) & 8.49 (s, 1H), 8.25 (m,
1H), 7.77 (s, 1H), 7.73 (m, 2H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EL) m/z 347
M +1).
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20 3.28 (m 5H), 2.37 (m 1H), 2.30 (m 1H), 2.10 (m
2H), 1.85 (m 1H): MS (El) mz 353 (M- + 1). 101 WO

wQoe4NPSO50 PCT/ US2003/ 029976 Exanple 67: PCT/US2003/029976

10

15

20

N-((3R) - 1- Azabi cycl o[ 2. 2. 21oct - 3-yl ) - 7- met hoxvbenzof dl

i sot hi azol e-3- carboxamde. i HCNNS N5 Prepared

from 7- met hoxybenzo[ d] i sot hi azol e- 3-carboxylic acid

using Procedure B. Yield 7% LC M (EI) tR 4.00 m n,

n12 318 (M+ + 1) Exanpl e 68:
5:AP Az

|s m&azolighﬁdro}orm rboxam de P.,Ir ONNANO O

7 nmet hoxybenzo[ d] i sot hi azol e- 3- car boxyl i c aci d using
Procedure B. 15 Yield 4% LC/MS (ElI) tR3.76 mn, mz
318 (M+ + 1). Exanpgle §9:0
N- ((3R) - 1- Azabi cv 2N27Q] oct - 3-yl ) - N- (14+ i ndazol - 3-y
| met hyl ) ami ne. N~/N N, A,

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 22%. "H NMR (CD;0D) § 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (s, 1H), 7.74 (m, 1H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 353
M+ 1).

Example 66: N-((35)-1-Azabicyclof2.2.2]oct-3-y1)-6-(thiophen-3-vI)-1H-indazole-3-

carboxamide hvdroformate.

Eﬂi -
‘\\\N
N
/4
N\
N
H s

Prepared from N-((3.5)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 17%. "H NMR (CD;OD) & 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (s, 1H), 7.74 (m, 1H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 353
M'+1).
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20 Prepared from
3-[(3R)-1-azabicyclo[2,2,]oct-3-yl]-IHindazol e-3-carb

wW@ze0an2®e0 usi ng Procedure F. Yield 50% 'H NMITT/CEBQEN29976

10

15

20

57.85 (m 1H), 7.48 (d, J= 8.4, 1H), 7.37 102 W
2004/ 029050 PCT/ US2003/029976 (dd, J= 7.2, 8.4, 1H)),
7.14 (dd, J= 7.2, 8.4, 1H), 4.12 (m 2H), 3.02 (m
1H), 2.88 (m 5H), 2.50 (m 1H), 1.95 (m 5H); M
(EI) frlalg 257 I\/H 1) Exanpl e 70

e € o (B i

I%&@E’éne. 5 NHHPreparedfrom

3- =I-dzabi cyclo[ 2,2,]oct-3-yl]-IHindazol e-3-carb
oxyam de using Procedure F. Yield 50% 1H NVR (CD30OD)
S7.8 (m 1H, 7.56 (m 1H), 7.37 (m 10 1H), 7.11

(m 1H), 4.12 (m 2H), 3.0 1H), 2.88 (m 5H).
2.50 (m 1H), 1.95 (m 5H); c)(/EI) mz 257(M+ + 1).
Noet - 3-yl ) - 1H i ndazol e- 4- car

Exanpl e 71: H
N-((3R) - 1- Azabi cy N2
boxam de. 15 4- -l ¥ indazole Br NN H Prepared

from 3-brono-2-net hyl ani'li ne using Procedure K. Yield
95% 1H NI\/R (500 20 I\/Hz CDC13) 5 10.55 (bs, 1H);

8.12 (d 7. 46 7.34 ,
1$repara4ﬁ?1ﬁaar£ﬁh@<yl?e%@i Qﬂpazelegc?aabWHaﬂdNﬂngu(l’imdveB
20%1@@%@/1\51’@&15@2@@%@29;% 818 @Ffﬁp@{ed from

brono-1 H i ndazol e usi ng Procedure Yield 55% 1H
NI\/R (500

Example 68: N-((35)-1-Azabicvclof2.2.2]oct-3-y1)-7-methoxybenzo[d]isothiazole-3-

0}
H [
CDI‘N)/ZN;SJ\
NN o

Prepared from 7-methoxybenzo[d]isothiazole-3-carboxylic acid using Procedure B.
Yield 4%. LC/MS (EI) tz 3.76 min, m/z 318 (M' + 1).

carboxamide.

Example 69: N-((3R)-1-Azabicyclo][2.2.2]oct-3~-y])-N-(1H-indazol-3-yimethyl)amine.

ﬁGU’H

N

N

m
N
H

Prepared from 3-[(3R)-1-azabicyclo[2,2,]oct-3-yl]-1H-indazole-3-carboxyamide using
Procedure F. Yield 50%. "H NMR (CDsOD) § 7.85 (m, 1H), 7.48 (d,J = 8.4, 1H), 7.37
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MHz, DMSO-d6) S 13.27 (bs, 2H), 7.85 (d, 1H), 7.84 (d,
1H), 7.49 (t, 1H; MS (El) mz 161 (M~1). 5

WOR(EBER5M- Azabi cyclo [2,2,2]oct-3-yl)-1 PCT/US2003/029976

H i ndazol e- 4-carboxamde. N 9 NH n N 10 Prepared

from 1H i ndazol e- 4- carboxylic acid using Procedure A
Yield 50 1H NV\R (CD3OD) 8 8.38 (d, J= 0.9, 1H),

7.74 (d, J= 8.4, 1H), 7.62 (d, J= 6.9, 1H), 7.46 (dd,

J= 6.9, 8.4, 1H), 4.39 (m 1H), 3.62 (m 1H), 3.12

( nfdd5F 7. 218 S5110)77. 13K91d, IVET.28.4, TH)z4.12¢n( M) 3 09 (mi BH), 2.88 (m,

N%‘?&;O mA%% |1093?c,(fn0[SIZI.);Q\./Iﬁ](%%f"-/%gSﬁ(MTLI—}-)i ndazol e- 4- car
boxam de. CN NH O N Prepared from
1H i ndazol e-N4- rboxyljc acid usi ng1 _F&rocedure 1A3 lYl el d

5 a (g - :] A8 210|a '_4‘0..

s(d, J= 8.4, 1H, 7.67 (d, J= 6.6, 1H), 7.45 (dd, J=

10

15

20

6.6, 8.4, 1H), 4.49 (m 1H), 3.77 (m 1H), 3.30 (m

5H), 1.95 (m 5H); ) mz 271(M++ 1). 104 WO
2004/ 029050 PCT/ U 3329976 Exarrpl e 73:
N- (1H I ndazol -4-y

picyeho[ 2, 2, 2] oct - 3- yI car boxa
mde O NHNH ~N 5 Prépar rom i ndazol e- 4-yl am ne
usi ng Procedure E. Yield 309 H NMR (CD30D3) 5 8. 20
(s, 1H, 7.55 (m 1H), 7.36 (m 2H), 3.92 (m 1H),
3.46 (m 5H), 2.56 (m 1H), 2.06 (m 5H); M5 (El) nlz
271 (M+ + 1).
Prepared from 3-[(3S)-1-azabicyclo[2,2,]oct-3-yl]-1H-indazole-3-carboxyamide using

Procedure F. Yield 50%. "H NMR (CD;OD) & 7.85 (m, 1H), 7.56 (m, 1H), 7.37 (m,
1H), 7.11 (m, 1H), 4.12 (m, 2H), 3.02 (m, 1H), 2.88 (m, 5H), 2.50 (m, 1H), 1.95 (m, 5H);
MS (EIL) m/z 257(M" + 1).

Example 71: N-((3R)-1-Azabicyclo[2.2.2]oct-3-y])-1H-indazole-4-carboxamide.

4-Bromo-1H-indazole '

Br

@\\lN
N
H

Prepared from 3-bromo-2-methylaniline using Procedure K. Yield 95%. 'H NMR (500
MHz, CDCl3) 6 10.55 (bs, 1H); 8.12 (d, 1H), 7.46 (d, 1H), 7.34 (d, 1H), 7.25 (dd, 1H).

1H-Indazole-4-carboxvlic acid

CO,H

Iz -
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Exanpl e 74:
N- (1- Azabi cycl o] 2, 2, 2] oct-3-yl)-N(1H i ndazol -4-yl neth

w@bkgoanzqee0 10 H N N C~ N N H Prepared frop€T/US2003/029976

10

15

20

i ndazol - 4- car boxal dehyde using Procedure G Yield 50%
1H NVR (CD3OD) 6 8.27 (s, 1H), 7.48 (m 1H), 7.37 (m
1H, 7.17 (m 1H, 4.18 (m 2H), 3.52 15 (m 1H), 3.30
(m 5H), 3.00 (m 1H), 1.95 (m 5H); M5 (El) mz 257
(Mr+ 1). Exanple 75:

N-((3R) - 1- Azabi cycl o[ 2, 2, 2] oct - 3-vl ) benzot hi azol e- 5-ca

r bpxam Loride. . o/ 1

1 R B hRE NP Rl Bihe Prassdire Ty W oa DR (500
2 NIHZ 0300y S T3 123264 2H) 2085/ @, 11y, Gsar(ddlHy, 640 (t, 1H); MS (EI) m/z
4-1%I 0,0~ 3- ni trobenzoic acid using Procedure O Yield

4. ( (]@'4% of pure product. 1H NWR (500 MHz,

DMSO-d6) 6 13.2 (bs, 1H), 9.52 (s, 1H), 8.60 (d, 1H),
8.30 (d, 1H), 8.05 (dd, 1H); M5 (ACPI) mz 178 (Mk-
1)N=(BR)-1-Azabicyclo[2.2,2]oct-3-y])-1H-indazole-4-carboxamide.

N ((3R) - 1- Azabi cycl o[ 2, 2, 2] oct - 3-yl ) benzot hi azol e- 5-ca
rboxam de hydrochloride. C~- H NNS CIH O Prepared
from 1, 3-benzot hi azol e;5-c xal ic acid using

Procedure C. Yiel dYO2%N 1H NVR (500 MHz, CD3OD) 6
9.89 (s, 1H), 8.68Ng, 1H), I8 (d, J= 8.5, 1H), 8.14
(d, J= 8.5, 1H), 4.53 (on 14, 3.87 (m 1H), 3.58 (m
1H), 3.43 (m 4H), 2.42 (m 1H), 2.34 (m

Prepared from 1H-indazole-4-carboxylic acid using Procedure A. Yield 50%. 'H NMR
(CD;0D) 6 8.38(d,/J=0.9, 1H), 7.74 (d, /= 8.4, 1H), 7.62 (d, /= 6.9, 1H), 7.46 (dd, J=
6.9, 8.4, 1H), 4.39 (m, 1H), 3.62 (m, 1H), 3.12 (m, 5H), 1.95 (m, 5H); MS (EI) m/z
271(M" + 1).

Example 72: N-((3.5)-1-Azabicyclo[2.2.2]oct-3-y1)- 1H-indazole-4-carboxamide.

[QU |

“\\\N

N NH
0] \NI

Prepared from 1H-indazole-4-carboxylic acid using Procedure A. Yield 50%. 'H NMR
(CDsOD) & 8.40 (d, /= 0.6, 1H), 7.75 (d, J= 8.4, 1H), 7.67 (d, /= 6.6, 1H), 7.45 (dd, J=
6.6, 8.4, 1H), 4.49 (m, 1H), 3.77 (m, 1H), 3.30 (m, 5H), 1.95 (m, 5H); MS (EI) m/z
271(M" + 1).
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1H, 2.13 (m 2H), 1.97 (m 1H); M5 (APCl) mz 288 (Mt
+ 1); mp. 170-180C. Exanple 76:

WOR(EBBNsA- Azabi cycl o[ 2, 2, 2] oct - 3-yl ) benzot hi arCT/ESHOTRIIT6

10

15

20

rboxam de 15 hydrochloride. N N N CIH O Prepared
from 1, 3- benzot hi azol e-5-car boxal i ¢ aci d using
Procedure C. Yield 96% 1H 20 NMR (500 MHz, CD3OD) 8
9.77 (s 1H) 866 (s, 1H, 8.27 (d, J= 8.5, 1H), 8.12

D16 2 \ . Icia X?) ie.
(m 2H) 1.97 (m 1H) I\/IS(APCI) MZ 288(I\/I++ 1); mp.
166-176C. 106 WD 2004/ 029050 PCT/ US2003/ 029976

Exanpl e 77: O
N- ((3R) - 1- Azabi cycl of 2&&@ _§_vi) - 1H i ndazol e- 5- car
boxam de. 5-Brono-1H/N zolg§ BrR-N 5 H Prepared
from 4-br ono- 2- net hyl ani | i ne 'usi Ngr‘lcjcedure K. Yield
88% 1H NWR (500 MHz, CDC13) 6 10.4 (bs, | H), 8.04
(s, I H, 7.92 (s, | H), 747(dd J=1.0, 1H), 7.39
mz 197, 199 (M+ + 1). 10
| rerpreg e Bzl 4&?%@? wdiag PigceiepB. Xielddas. HENMR (CDs0Ds)

Preezoa(s, a1 7. gm(é mp m?,sﬂéfk bmslazel &, i, RUFRD SR Y. 56 tm, 1H), 2.06
Yield 54% 1H N
(m, 5H); MS (EI) m/z 271 (M+ +1).

Example 74: N-(1-Azabicyeclo[2.2.2]oct-3-y)-N-( 1H-indazol-4-ylmethyl)amine.

H
N
EQUA

Iz -

Prepared from indazol-4-carboxaldehyde using Procedure G. Yield 50%. 'H NMR
(CD;0OD) 6 8.27 (s, 1H), 7.48 (m, 1H), 7.37 (m, 1H), 7.17 (m, 1H), 4.18 (m, 2H), 3.52
(m, 1H), 3.30 (m, 5H), 3.00 (m, 1H), 1.95 (m, 5H); MS (EI) m/z 257 (M" + 1).

Example 75: N~((3R)-1-Azabicyclo[2.2.2]oct-3-yl)benzothiazole-5-carboxamide
hydrochloride.

1.3-Benzothiazole-5-carboxylic acid.

N CO,H
ey
S
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MHz, DMBO d6) 6 13.18 (bs, 2H), 8.50 (t, 1H), 8.27 (d,
1H), 7.95 (dd, 1H), 7.63 (dt, 111); 13C NVR (125 Mz,

wokBdody0 6 167. 71, 141.64, 135.20, 126.61, 12BCTES$2003/029976

10

15

20

123.12, 122.60, 110.04; Ms (APCI) nlz 161 (Mm+-1) 20
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 1H-i ndazol e- 5- car
boxamde. H N N ~N O Prepared from

1H i ndazol e-5-carboxylic acid using Procedure A Yi el d

50% 1H NMR 25 (CD3OD) 6 8.34 (s, 1H), 8.15 (s,

7. B8paret] frgm 480h‘10r013|—1)1troben5@c eeid uging g’ropedq_rﬁp Sﬂlegi34 %’ (hg (94%) of

By R 5 SRS BhsP R s ek e B o o 1,

Ex@Bp(de 1A8:8.05 (dd, 1H); MS (ACPI) m/z 178 (M - 1).
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)- 1H-| ndazol e- 5-car

boxamde. H N,,,,.NNN OS5 Prepared from
é"f‘ll eﬂz&ﬁiaﬁﬂe&%ﬁﬁ’ﬂﬁﬁd@\h diRhbride.

7.90 (d, J= 9.0, 1H), 760(d 'J= 9.0, 1H), 230 (m
1H), 3.54 (m 1H), 3.05 (m 5H), 1 92 (m SH: M (EI)

mz 271(M+ 1). 10 Exa Ie :

N- (1H- 1 ndazol - 5-yl)-1- . Né] oct - 3-yl car boxa
mde. NNN O\ /H ep redifrom
1H i ndazol - 5-yl am ne udiig Prdcedure E. Yield 30% 111
NVR (CD30D) 15 8 8.04 (m 2H), 7.45 (m 2H), 3.40 (m
1H, 2.90 (m 5H), 2.16 (m 1H), 1.90 (m 5H); M

( Eﬂ’r):pa[?éc?fr&%]i,i—%’nzﬁt}ﬂ&zole-S-carboxalic acid using Procedure C. Yield 92%. 'H
NMR (500 MHz, CD;0D) 8 9.89 (s, 1H), 8.68 (s, 1H), 8.30 (d,J=8.5, 1H), 8.14(d, /=
8.5, 1H), 4.53 (m, 1H), 3.87 (m, 1H), 5.58 (m, 1H), 3.43 (m, 4H), 2.42 (m, 1H), 2.34 (m,
1H), 2.13 (m, 2H), 1.97 (m, 1H); MS (APCT) m/z 288 (M" + 1); m.p. 170-180°C.

Example 76: N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)benzothiazole-5-carboxamide

H S
“\\\N />
N N
CIH o

Prepared from 1,3-benzothiazole-5-carboxalic acid using Procedure C. Yield 96%. 'H
NMR (500 MHz, CD30D) 8 9.77 (s, 1H), 8.66 (s, 1H), 8.27 (d, /= 8.5, 1H), 8.12 (d, J=
8.5, 1H), 4.53 (m, 1H), 3.87 (m, 1H), 3.56 (m, 1H), 3.40 (m, 4H), 2.42 (m, 1H), 2.33 (m,
1H), 2.13 (m, 2H), 1.97 (m, 1H); MS (APCI) m/z 288 (M + 1); m.p. 166-176°C.

hydrochloride.
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Exanpl e 80:
N- (1- Azabi cycl o[ 2, 2, 2] oct - 3-yl ) benzot hi azol e- 6- car boxa
wo@a/029050\ N N g 20 O Prepared from PCT/US2003/029976
benzot hi azol e- 6- carboxylic acid using Procedure A
Yield 60% 1H NVR (CDC13) 6 9.14 (s, 1H), 8.50 (m
1H, 8.20 (m 1H), 7.90 (m 1H), 6.47 (m 1H NH),
4.25 (m 1H), 3.45 (m 2H), 2.78 (m 4H), 1.90 (m
5H); M5 (El) mz 288 (M++ 1). 108 WD 2004/ 029050
PQIx a6 03/ ORQINB1-Azubiicpdlef282]oct-3-yl)-1H-indazole-5-carboxamide.
N ((3R) - 1- Azabi cycl of 2, 2, 2l oct - 3-yl ) benzot hi azol e- 6-ca
rboxam de hydrochloride. S N ~~N N5 CIH O Prepared
f rBy dme-1 PEIMARLAE az0l e- 6- car boxyl i ¢ aci d using
Procedure C. vield 85% 1H NWMR (500 MHz, CD30D) 6
9.71 (s, 1H, 8.74 (t, J=1.0, 1H), 8.16 (m 2H), 4.51
(m 1H), 3.85 (in, 1%,1;, 3.53 (m | H), 3.37 (m 6H)),
2.39 (m 1H), 2.30 (m 11 (m 2H), 10 1.95 (m
1H); M5 (APCl) mlz 288 ( ;7 mp. 285 C (dec.).
5 Exanpl e 82:
N-((3S)-1-Azabicycl of 2, 2, 21oct - 3-yl ) benzot hi azol e- 6-ca
rboxam de hydrochloride. Ng 15 CIH O Prepared from
1, e ReaZOb 1485 6ins- QGrnGtﬁ%lQﬁHﬁMé uﬁré%gﬂoded@é RY YFi’éla csg%J r*H MMR (500
Yield 100% 'H (s,
8.MBz¢DCh36 104 (bS:LI-IIﬁS 8eD41(, (B, 7-9Ry(s, 1111)5047(6@1\(1 J ’_‘Llll)o lH) 7.39 d,J

1y 55 M g oW D1 (0 1T (o 1k e

10 (APCI) mz 288 (Mr+ 1); mp. dec. 287C. Exanple 83:

rl?- g [_ﬁg! - 1-(@5_ _abr %Xcdcoafcgd 2,2loct-3-yl)-2-(pvrrol -1-yl)be
HO,C
N
H

15  Prepared from 5-bromo-1H-indazole using Procedure L. Yield 54%. 'H NMR (500
MHz, DMSO-d;) 6 13.18 (bs, 2H), 8.50 (t, 1H), 8.27 (d, 1H), 7.95 (dd, 1H), 7.63 (dt,
1H); '*C NMR (125 MHz, DMSO-ds) § 167.71, 141.64, 135.20, 126.61, 123.79, 123.12,
122.60, 110.04; MS (APCI) m/z 161 (M'-1)

20 N-((3R)-1-Azabicyclo]2.2.2]oct-3-v1)-1 H-indazole-5-carboxamide.

H
N N
o)

Prepared from 1H-indazole-5-carboxylic acid using Procedure A. Yield 50%. 'H NMR
25 (CD;OD) & 8.34 (s, 1H), 8.15 (s, IH), 7.88 (d, /= 8.7, 1H), 7.59 (d, /= 8.7, 1H), 4.23
(m, 1H), 3.43 (m, 1H), 2.97 (m, 5H), 1.92 (m, 5H); MS (EI) m/z 271(M" + 1).
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carboxam de hvdroformate. N\N O O-~ CN S v HAOH 25 0
109 WD 2004/ 029050 PCT/ US2003/ 029976 Prepared from
wQ@2qoppego60 - | -yl ) 1, 3- benzot hi azol e- 6- car boxyl i cPerU82003/029976

using Procedure A. Yield 75% 1H NWVR (CD30D) 8 8. 45

(s, 1H), 7.99 (d, J= 8.4, 1H), 7.90 (d, J= 8.4, 1H),
7.56 (d, J= 2.1, 1H), 6.44 (d, J= 2.1, 1H), 4.47 (m

1H), 3.87 (m 1H), 3.40 (m 5 4H), 2.39 (m 1H), 2.28

(m 1H), 2.11 (m 2H), 1.96 (m 1H); M5 (El') to/z 353
(M- + 1). Exan'pl e 84:

am ne u5| ng Procedure E. Yi eId 30% 1H NI\/R (CDBCDS) 5
9.11 (s, 1H), 8.51 (s, 1H), 7.95,(d, J= 9.0, 1H, 7.62
(d, J= 9.0, 1H, 344 Hm .88 (m 6H), 2.13 (m
1H), 1.74 (m 3H A6 . N\VB (El) miz 288 (M +
1). 15 Exanpl e 85¢

N- ((3R) - 1- Azabi cycl o[ 2. 221oct - 3-vl)-1H i ndazol e- 6-car
boxam de. 6-Bronp-1Hindazole N Br N 20 H Prepared
from 5-brono-2-net hyl ani li ne using Procedure K. Yield

8 Bfepatéd HNHR lmﬂ@azoM‘B-ca 3)acfdl ubihg aﬁo&eaﬁre Al H?leldSS(ﬁ’Q 'H NMR

)
11(@11»5)02@@434(12913%08 Ve agwcémzéw@ 115,760 @y = 5.0, 189, 430
(m, 1H), 3.54 (m, 1H), 3.05 (m, 5H), 1.92 (m, SH); MS (EI) m/z 271(M" + 1),

10  Example 79: N-(1H-Indazol-5-y])-1-azabicyclo]2.2.2]oct-3-yIlcarboxamide.

N
H
QQ\V(N N
/
| N
o) H

Prepared from 1H-indazol-5-ylamine using Procedure E. Yield 30%. 'H NMR (CD;0D)
15 68.04 (m, 2H), 7.45 (m, 2H), 3.40 (m, 1H), 2.90 (m, 5H), 2.16 (m, 1H), 1.90 (m, 5H);
MS (EI) m/z 271 (M* + 1).

Example 80: N-(1-Azabicyelo[2,2.2]oct-3-yD)benzothiazole-6-carboxamide.

20 ©
Prepared from benzothiazole-6-carboxylic acid using Procedure A. Yield 60%. 'H NMR

(CDCls) § 9.14 (s, 1H), 8.50 (m, 1H), 8.20 (m, 1H), 7.90 (m, 1), 6.47 (m, 1H, NH), 4.25
(m, 1H), 3.45 (m, 2H), 2.78 (m, 4H), 1.90 (m, 5H); MS (EI) m/z 288 (M" + 1).
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1H I ndazol e- 6-carboxylic acid ~N HOC N 2 H 5 Prepared
from 6-brono- 1H i ndazol e using Procedure L. Yield 46%

WA BIMWROSE00 Mz, DVBO- d6) b 13.24 (bs, 2H), BCR0S003/029976

10

15

20

25

1H, 8.19 (m | H), 7.87 (dd, 1 H), 7.70 (dd, 1H);
13C NMR (125 MHz, DMSO-d6) 6 167.53, 139.32, 133.43,
128. 23, 125.08, 120.47, 120.45, 112.10; MS (APCl) mlz
161 (Mr-1). 10

N- ((3R) - 1- Azabi cycl oF2. 2. 21oct - 3-yl ) - 1H- i ndazol e- 6- car

boxam de. i yN NN H Prepared from
sopaip R g P QR|-PAokY BB AHE SnbDfkiae frearfygRamiae
7.®8@lrpchlodde.8. 4, 1H), 7.60 (d, J= 8.4, 1H), 4.24 (m 1

H, 3.35(m 1 H, 2.97 (m 5H), 1.92 (m 5H); M
(El) mz 271(M+ + 1). Exanple 86:

N-((3S)-1-Azabicyclo[ 2. 2. 2] -3-yl)-1Hindazol e- 6-car
boxanmide. H C"N N epared from

1H i ndazol e- 6- car paxyl i cyac §i>ng Procedure A Yield
50% 1H NVR (CD3 6 8§11 (s, 1H), 8.06 (s, 1H),

7.84 (d, J= 7.8, , 7.60 (d, J=7.8, 1H), 4.22 (m

1H, 3.41 (m 1H, 2.96 (m 5H), 1.92 (m 5H); M (El)

mz 271( M+ 1). 25 111 WO 2004/ 029050

pdrenasbiyand l@p@oth@xdnﬁk@ﬂ@iylic acid using Procedure C. Yield 85%. 'H

i 21act =3-.vl) - 3« i n-.3-
R a2 A I S R 1 o
1H), 3.85 (m, 1H), 3.53 (m, 1H), 3.37 (m, 6H), 2.39 (m, 1H), 2.30 (m, 1H), 2.11 (m, 2H)
1.95 (m, 1H); MS (APCI) m/z 288 (M" + 1); m.p. 285 °C (dec.).

Example 82: N-((35)-1-Azabicyclo[2,2,2]oct-3-yI)benzothiazole-6-carboxamide

hydrochloride.
N S
CIH 0

Prepared from 1,3-benzothiazole-6-carboxylic acid using Procedure C. Yield 100%. 'H
NMR (500 MHz, CD;0D) § 9.75 (s, 1H), 8.75 (t, J= 1.0, 1H), 8.17 (m, 2H), 4.50 (m,

1H), 3.85 (m, 1H), 3.51 (m, 1H), 3.37 (m, 7H), 2.40 (m, 1H), 2.31 (m, 1H), 2.11 (m, 2H),
1.95 (m, 1H); MS (APCI) m/z 288 (M" + 1); m.p. dec. 287°C.

Example 83: N-((3R)-1-Azabicyclo]2,2.2]oct-3-y1)-2-(, pyrrol-1-vl)benzothiazole-6-

carboxamide hydroformate.

A Ay
N S N\D HJ\OH
o)
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H NNNO NI IlIll NSHOH O5 Prepared from
N-((3R)-I -azabicyclo[2.2.2]oct-3-yl)-3-(iodo)-1

woRioe2e60 e- 6- car boxam de usi ng Procedure H RCPEUS2088029976

10

15

20

% LG/ M5 (EI) tR4.17 mn, in/fz 353 (M+ + 1). Exanple
88:

N- (1H I ndazol - 6-yl ) - 1-azabi cycl of 2, 2, 2] oct - 3-yl car boxa
mde. 10 O/ \N CP? NNH\ N H Prepared from

i ndazol e- 6-yl am ne using Procedure E. Yi eI d 30% 1H

NVR (CD30D3) 8 8.18 (s, 1H), 7.92 (s, 7.62 (m

rﬁreﬁ%ﬁéﬁ?‘zégy@] 1- ﬁfé‘ il lg?’%oleﬁf-cé’%ggﬁﬁ%(c ﬁgid)th?}:?g ﬁ%ch%iﬁre A.

Emeggesty?@HNgm(cmoD)asgs (s, 1H), 7.99 (d, J= 8.4, 1H), 7|90 (d, J=84,
blgfg SR Aﬁ—i‘?digﬁﬁ, 78 ALE ) ) benzot hiazol g 7cp

2000 530080, P D003 63087 1B oar i P orm e D

3-am nobenzoate usi ng Procedure P. Yield 2.75 g (91%

0 t- —lca%l')_gxannde

Prepared from benzothiazole-6-yl amine using Procedure E. Yield 30%. 'H NMR
(CDs0Ds) 6 9.11 (s, 1H), 8.51 (s, 1H), 7.95 (d,J=9.0, 1H), 7.62 (d, J=9.0, 1H), 3.44
(m, 1H), 2.88 (m, 6H), 2.13 (m, 1H), 1.74 (m, 3H), 1.46 (m, 1H); MS (EI) m/z 288 M+
1).

Example 85: N-((3R)-1-Azabicvclo]2.2.2]oct-3-y1)-1H-indazole-6-carboxamide.

6-Bromo-1H-indazole

O
N
Br H

Prepared from 5-bromo-2-methylaniline using Procedure K. Yield 88%. 'H NMR (400
MHz, CDCls;) 8 13.20 (bs, 1H), 8.10 (d, 1H), 7.76 (m, 1H), 7.72 (dd, 1H), 7.24 (dd, 1H).
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(s, 111), 13.74 (bs, 1H); MS (APCI) mz 178 (M - 1).
5

WOR{EBE5M- Azabi cycl of 2, 2, 21oct - 3-yl ) benzot hi apCI/ES20086829976

10

15

20

25

rboxam de hydrochloride. NC-~ HNN CHO S
Prepared from 1, 3- benzot hi azol e- 7- car boxyl i c acid
using Procedure C. 1H NMR 10 (500MHz, DMSO-d6) 5
1.71-1.75 (m 1H), 1.92-1.96 (m 211), 2.18-2.26 (m
2 3.17- 3.25 (m 3H), 3.45-3.66 (m 311), 4.44 (d,
J-llIndagple-Gzcdogylicarid g, 111), 8.28 (d, J= 8, 11-1),
8.54 (d, J=8, 1H), 9.37 (d, J= 6.5, 1H), 9.49 (s,
1H), 10.88 (bs, 1H); M5 (El) mz 288 (M++ 1). 15

Exanpl e 90:

N-((3S)-1-Azabicycl o[ 2, 2, A@ \a\lyl ) benzot hi azol e-7-ca

rboxam de hydrochloridec”C"'NNCIH O S-* 20 Prepared

from 1, 3- benzot hi azol e- 7- car boflyl ic acid using

Procedure C. 1H NVR (500MHz, DMSO- d6) 8 1 71 1.75 (m

1,192195(m211)217226(m 17-
repgpgd fram §Aweme H-mdazplenysingPraeedgreds ‘(mld &6%’;0 H NMR (500

1‘}\»%12 *Dﬁgglc?% 5 1% 2@3135( %H)? %79@@611%)1 %)13 £§16 %%) (7?% (hagﬁ?87 70 dd,

( SLH)1E5 NMIB. (875 ¥z, DMRQWE;) VS7(3B| 139132 12883,(108:28) 12528, 120.47,

“1??“%121%"%%9@?%% BISE 5 Y1) - 11 | ndasol o 7-car

boxam de. 1H-Indazol e-7-carboxylic acid N N H
N-((3R)-1-Azabicvclo[2.2.2]oct-3-y1)-1H-indazole-6-carboxamide.

H
\
[C'E/N7]/©/.\N
N N
0 H

Prepared from 1H-indazole-6-carboxylic acid using Procedure A. Yield 50%. 'H NMR
(CDs0D) 6 8.11 (s, 1H), 8.06 (s, 1H), 7.83 (d, J = 8.4, 1H), 7.60 (d, J= 8.4, 1H), 4.24
(m, 1H), 3.35 (m, 1H), 2.97 (m, 5H), 1.92 (m, SH); MS (EI) m/z 271(M" + 1).

Example 86: N-((35)-1-Azabicyclo[2.2.2]oct-3-y])-1H-indazole-6-carboxamide.

H
\
[%"“‘NY@N
N N
0O H

Prepared from 1H-indazole-6-carboxylic acid using Procedure A. Yield 50%. 'H NMR
(CD;0D) 6 8.11 (s, 1H), 8.06 (s, 1H), 7.84 (d, J= 7.8, 1H), 7.60 (d, J= 7.8, 1H), 4.22
(m, 1H), 3.41 (m, 1H), 2.96 (m, 5H), 1.92 (m, 5SH); MS (EI) m/z 271(M" + 1).
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5 CO2H Prepared from 2-am no- 3- et hyl benzoi c acid
using procedure M Yield 5.86 g (94%9. 1H NWVR (500

WORBA/OBNEBO d6) 5 13.20 (bs, 2H), 8.23 (s, 1H),P&r/082003/029976

10

15

20

(dd, 1H), 8.00 (dd, 1H), 7.25 (dd, 1H); M5 (APCl) nlz
161 (M+ - 1). 10 N ((3R)-1-Azabicyclo
[2.2.2]oct-3-yl)-1 Hindazol e-7-carboxamde. N ON N
15 Prepared from 1H i ndazol e-7- carboxylic acid using
Procedulre7A \gel_ld 50% }H NI\/R (CD3CD) 61? 15 (s,

1H ) AZ3 ) , d H-indazole-6-
7. Rub . Qo aH, 3.43 (m 1H, 3.06 (m1 H),
2.%‘@%&% 5H); M5 (BEl) mz 271(M+ + 1).
Exanpl e 92:

N-((3R) - 1- Azabi cycl o[ 2. 2. 2,]|00t 3-yl)-1Hindazol e- 7- car
boxam de 20 hydrochl oride.NCN~~ CIH O H N 114 WO

2004/ 029050 PGly US2003/ 929 Prepared from

1Hi ndazol e- /=g aneoh s ng Pr %%ure C Yield
71% 'H NVR (500 ’ P ; 61 8.32
(d,J= 7.5, 1H), 814(d = 8.0, 1H) 744(dd, J =
8.0, 7.5, 1H) 459(m1H) 3.89 (m 1H), 3.55 (m
1H), 3.40 ( 2. 44 1H, 2.30(m 1 H, 2. 12

( rﬁ’re];zqrgd frq_m%(((% 1;az$lglcyclv$2 2 Ajret-B-yhja3-£io@d)il H-indazold-Y-cafboxamide
E&%’}%ﬁ OT%}&rzea i X}l/eclz 2%5 2L g&%scgEDfR r1)7 nfﬂi ”{{C?QZ’ é}VQ.+71.)C ar

boxamde HOCN,,,,.NOHNI10 Preparedfrom
1 ) rboxyl I c . acid using Pr ocedure A Yield
sgeXample SRoN- 1H~tnda70 6-1 Q74 1c glo 2’2 B¢ anboxamide.

6.6, 0.9, 1H) 7.21 (dd, 3 = 0.9, 7.5 1H), 7.21
(dd, J= 7.5, 6.6, 1H), 448(m 1H), 3.62 (m 1H),

3.20 (m 1H), 310[‘4%,&\ 5(m 5H;
N

Prepared from indazole-6-yl amine using Procedure E. Yield 30%. 'H NMR (CD;0Ds) &
8.18 (s, 1H), 7.92 (s, 1H), 7.62 (m,1H), 7.62 (m,1H), 3.64 (m, 1H), 3.30 (m, 5H), 2.40
(m, 1H), 1.90 (m, 5H); MS (EI) m/z 271 (M" + 1).

Example 89: N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)benzothiazole-7-carboxamide
hydrochloride.

1.3-Benzothiazole-7-carboxvlic acid.

N
</j©
S

COH
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M5 (EI) mz 271(M+ + 1). 15 Exanpl e 94:
N-((3S)-1-Azabicycl of 2. 2. 21oct - 3-yl ) -1H i ndazol e- 7- car

whoooamwso hydrochloride. CN CIH O H N 20 Pr eper/@d2003/029976

10

15

20

25

from 1H i ndazol e- 7- car boxyl i ¢ acid using Procedure C.

Yield 71% 'H NVR (500 MHz, CD30D) 8 8.61 (s, 1H),

8.32 (d, J=7.5, 1H), 8.14 (d, J= 8.0, 1H), 7.44 (t, J

:8.0 1H), 4.59 (m 1H) 389(m 1H), 3.55 (m 1H)

3.40 411), 244w§; ,.2.30 (m_1H), 2.12

2 Hjrepage r%@;or(lﬁfhyj_ Pypmi mp@u)sm,g,m@mre (BviGield)2. 7ng @1%) 'HNMR

1 029 3,0

Bl e DM N A R M e R 7ol 2 =5 101 051

Pd.- lﬁ)eleazWB(b@JH@ we@ccmm/ms (5/5004 2 5 Protease

i nhibitor cocktail tablet: Roche, CAT No. 1697498

Menbrane preparation 10 Rat brains in 20 vol (wv) of
BR)-d-Azabic ZRRRE3 Bnmmﬁﬁ&ﬂ-daﬁmﬁ'rﬁlaé i (ﬁl‘&@ﬁorlde

tabl et per 50 wer e honogeni ze a polytron

10 sec at setting 11, then centrlfuged 10 m n at 1000

entrifuged again for 20

g, 4 C. The superngtant was
mn at 20,000 g, C. HTheI ets were resuspended in
bi ndi ng buffer (2 = 1, 20 nmM HEPES, pH 7.5,
144 MM NaC, 1.5 c1Lhu1 \,}bgsozt, 2 mM CaCl2, 0.1%
15 (wv) BSA) and%ﬂoredoms prane prep at -80 C. For

saturation assay, the 200 | assay m xture in binding

buffer contains 200 g of nenbrane protein, 0.2 to 44
n WreplarddFrdm M3»%en'z"dthiazcdﬂ§’fmrbioﬁylm deichaimgProeaiueed | 'HEIMR

2 DR DS ha TH e 2B PR 1R 66 H0. 20 spbtsile 200, 3.17-

TRe5385 M), m&yss(maﬁgg naylaateds 61‘1—1)2"26§:(tf9£ 8211t1}3l8f2% (d,J=38,

then harvest /B filter preésoaked wi

Péﬁ)augré‘bﬁdmﬁr@glﬁbﬂgr(duérﬁé TH}n9é’c9 (s rﬂéi)v&t%%fbs Iliﬂi)eMS () m/z
?WM washed three tinme wth binding buffer and

the di oact|V|ty was

Example 90: N-((35)-1-Azabicyclo[2.2.2]oct-3-vI)benzothiazole-7-carboxamide
hydrochloride.

CIH 0] S/

Prepared from 1,3-benzothiazole-7-carboxylic acid using Procedure C. 'H NMR
(500MHz, DMSO-dg) 6 1.71-1.75 (m, 1H), 1.92-1.95 (m, 2H), 2.17-2.26 (m, 2H), 3.17-
3.24 (m, 3H), 3.44-3.55 (m, 2H), 3.60-3.65 (m, 1H), 4.44 (d, J= 6, 1H), 7.69 (t, J= 8,
1H), 8.29 (d, /=8, 1H), 8.53 (d, /=8, 1H), 9.36 (d, J= 6.5, 1H), 9.48 (s, 1 H), 10.87 (bs,
2H); MS (EI) m/z 288 (M'+1).
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counted with Trilux. 25 The precedi ng exanpl es can be
repeated with sim/lar success by substituting the

w@emenwsd |y or specifically described react anPGT/afz®029976

10

15

20

operating conditions of this invention for those used
in the precedi ng exanples. Wile the invention has
been illustrated with respect to the production and of
30 particular conpounds, it is apparent that
varlatHons and nDdlflcatHons of the |nvent|on can be

i nvention. 116 WD 2004/ 029050 PCT/ U82003/ 029976 W
Caim 1. A conpound of Fornmulas I, IIl, Ill, or IV: N
N M-Thdazok-HeatbuxylicddidH X NHA A A A (1) (I'1) (I11)
(I'V) 5 wherein Ais an indazolyl, benzothiazolyl, or
i sobenzot hi azol yl group according to subfornulas (a)
to (c), respectively, - W:-~~N'" N R2 S (b)
--R5 or N> 4 (O N A

N

H

CO,H

Prepared from 2-amino-3-methylbenzoic acid using procedure M. Yield 5.86 g (94%).
"H NMR (500 MHz, DMSO-ds) § 13.20 (bs, 2H), 8.23 (s, 1H), 8.08 (dd, 1H), 8.00 (dd,
1H), 7.25 (dd, 1H); MS (APCI) m/z 161 (M" - 1). |
N-((3R)-1-Azabicyclo[2.2.2]oct-3-vI)-1H-indazole-7-carboxamide.

H
N
[&’7@/
(0] N

H\N

Prepared from 1H-indazole-7-carboxylic acid using Procedure A. Yield 50%. 'H NMR
(CDsOD) 6 8.15 (s, 1H), 7.97 (dd, J=7.5, 7.8, 2H), 7.21 (dd, /= 7.8, 7.5, 1H), 4.30 (m,
1H), 3.43 (m, 1H), 3.06 (m,1H), 2.85 (m, 4H), 1.95 (m, 5H); MS (EI) m/z 271(M" + 1).

Example 92: N-((3R)-1-Azabicyclo[2.2.2]oct-3-v)-1H-indazole-7-carboxamide

hvdrochloride. |
H
N
[gﬁ’ il %,
(@] N~
CIH H
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S 10 Xis Oor S; R is H F d, Br, I, OH CN,
nitro, NH2, alkyl having 1 to 4 carbon atons, 15

wo bavatzgesas ed al kyl having 1 to 4 carbon at ons, PCT/US2003/029976

cycl oal kyl having 3 to 7 carbon atons,

- cycl oal kyl al kyl - having 4 to 7 carbon atons, al koxy

10

15

20

having 1 to 4 carbon 117 WO 2004/ 029050
PCT/ US2003/ 029976 atons, cycl oal koxy having 3 to 7

car bon at ons, cycloalkylalkoxy having 4 to 7 carbon
at yemared:frr) Whingazede 7-earboxylis atidositpdocedoresC. Yield 71%. 'H NMR

fl M}ﬁ hav
Cgox %1% :%)r%m @’c cﬁ)ggc%z%u({lfon ato Ogﬁ%ﬁ?@?%‘lpk]cwﬂ 44 (dd,J
hzﬁ'BJ@g7 3, IH)) 4. SQ@nbeﬂ) argorim, 1HR 33! (ky 180y 34D @awﬂ),gz 44 48, 1H),

o ah e B2 e ) Rad e T G me B D or

Het; R2 is H, alkyl having 1 to 4 carbon atons,
cycloalk | having 3 to 7 carbon atons, or

G 1 1 OB 5 Nc((B hrdizabicyrle[d.22]ectr3oy Hi-indn iy

H F d, Br I, OH CN, nitro, NH2, aIkyI haV|ng lto
4 carbon atons, fluorinated al kyl having 1 to 4

carbon atons, cyclogal kyl hayhng 3 to 7 carbon atons,
cycl oal kyl al kyl hayingng t carbon atons, al koxy
having 1 to 4 carpn at pis; c cl oal koxy haV|ng 3to7

carbon atons, cycloal kyl@l kaxy”having 4 to 7 15 carbon
atoms, alkylthio having 1 tdl4 carbon atons,
fluorinated al koxy having 1 to 4 carbon atons,
hydoxyal kyl having 1 to 4 carbon atons, hydroxyal koxy

2 PrémagedArdm IH-inéﬁzlgM-ﬁdrlde@hc m&%&hﬁ%@@ﬂlﬁ@ A wéllﬂgof% e NMR
I t.ons, m no erein each al

(DO R s 0y (T T T e . o ST 1907 21 (aa

Rg=p5h.6 FLH)Ch 48 Bh, 1H) 3 @z*(m%) 8120y 1EY .10 3h KM, 1.95 (m, 5H);

hav |qﬁ 1to ar bon
MS ( )nu%271( +1).

Example 94: N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-1H-indazole-7-carboxamide
hydrochloride.

oty

CIH ~N

Prepared from 1H-indazole-7-carboxylic acid using Procedure C. Yield 71%. 'H NMR
(500 MHz, CD;0D) 6 8.61 (s, 1H), 8.32 (d,J=7.5, 1H), 8.14 (d, /= 8.0, 1H), 7.44 (t,J
= 8.0, 1H), 4.59 (m, 1H), 3.89 (m, 1H), 3.55 (m, 1H), 3.40 (m, 4H), 2.44 (m, 1H), 2.30
(m, 1H), 2.12 (m, 2H), 1.96 (m, 1H); MS (APCI) m/z 271 (M" + 1); m.p. 180-188°C.
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fluorinated al kyl having 1 to 4 carbon atons,
cycl oal kyl having 3 to 7 carbon atons,

weyokozdoky| al kyl having 4 to 7 carbon atons, aP&DK$2003/029976

10

15

20

25

30

having 1 to 4 carbon atons, cycloal koxy having 3 to 7
carbon atons, cycloal kyl al koxy having 4 to 7 25 carbon
atons, alkylthio having 1 to 4 carbon atons,
fluorinated al koxy having 1 to 4 carbon atonmns,
hydoxyalk I haV|ng 1 to 4 carbon atons, hydroxyal koxy
pple 9 4 ding s, nDnoaIkyIan1no having 1 to
4 carbon at ons, dlalkylan1no wherei n each al kyl group
i ndependent |y has 1 to 4 carbon atons, Ar or Het; 30
1ﬂﬁmwﬁm2004/029050 PCT/ US2003/ 029976 R5 is H, F, d,
Br aV|n%Ol to 4 carbon

atorrB’ RaFiBﬁ‘iiPl na?@ldfgrﬁ?% HolwﬁnGAiFN% U3¢ bon at ons,

cycl oalpsyteadaamtiibigbr 30é1Qaill tabRE: DOMR oAb ATRT No. 1697498
cycl oal kyl al kyl having 4 to 7 carbon atoms, al koxy

having 1 to 4 carbon atons, cycloal koxy having 3to7
carbon atons, cycloalkylalkoxy having 4 to 7 5 carbon
atons, alkylthio having 1 to 4 carbon atonmns,

f IMembma¢ pepakhti@xy having 1 to 4 carbon atons,
hydoxyal kyl having 1 to 4 carbon atons, hydroxyal koxy
having 2 to 4 carbon atons, nonoal kyl am no having 1 to

4 car bt Bia@¥sn 20 %H’Wk%'o@[ﬂe%ld"dﬂ@l ® fucRAE kifltﬁlﬂféftl:asg 'ilﬁﬁ'lﬁtors (one
|ndependentlg has 1 to 4 carbon atons,

Artablet pshSQms) werediomogemiesi withe pelytren fiy 16 avxb@ rsetang» b, then

V":?:h@@ﬁ@dﬁp%ﬂﬁ%ﬁ doyt SQ 1@{ Th% &%%ﬁ}a an vevgs ‘%?or%( yg%{ta‘%aﬂlgfoim min at

t @0,080@, 4PONBhe b@le&gﬁeﬁe rééu%ekd/édaﬁbﬁﬂmgwf@f (200 iﬁwaﬂmlHa 20
portions each have atons, am no

hWéi@EE  BEk 614ﬁavl\4é\£ﬁ%tlearr&mml h@M?@S@u%mM €aCl, 0.1%

%ﬁ@ vwing 1 to 8 C atons,
hggﬂg ?gﬁaV|ng ]%%§§§% g@oﬁs hydr oxyal koxy
haV|ng 2 to 8 C atons, alkenyloxy haV|ng 3to8C
atons, _ alkylthio haV|nng to 8

C ato
al kyl s & pbﬁtq{wo%%yn@e 200 gl gpsgy B{x4HE in b1nd1ng buffer contains 200 pg
of membrane protein, 0.2 to 44 nM of [°’H] MLA. The nonspecific binding was defined

using 1 uM MLA. Competition assay was carried out with 2 nM [°’H] MLA and a

desirable range of compounds. The assay mixture was incubated at 22 °C for 2 hours,
then harvested with GF/B filter presoaked with 0.3% PEI in binding buffer using Tomtec
harvester. The filter was washed three time with binding buffer and the radioactivity was

counted with Trilux.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this

invention for those used in the preceding examples.
While the invention has been illustrated with respect to the production and of
particular compounds, it is apparent that variations and modifications of the invention can

be made without departing from the spirit or scope of the invention.
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al kyl sul phonyl having 1 to 8 C atons, nonoal kyl am no
having 1 to 8 C atons, cycl oal kyl am no wherein the

weyokozdoky! group has 3 to 7 C atonms and i s 20PCT/US2003/029976

10

15

optionally substituted, aryloxy wherein the aryl
portion contains 6 to 10 carbon atons and is
optionally substituted, arylthio wherein the aryl
portion contains 6 to 10 carbon atonms and is
optional |y substituted, cycloal kyl oxy wherein the
cyWeddakpi group has 3 to 7 C atons and is optionally
substi tut ed ylam do, acyl oxy
or corrbfljnat |%?1§£1§(ﬁm982%%%41a§' ﬂigbrlﬁg a heterocyclic
group, which is fully saturated, partially saturated
or fully unsaturated, having 5 to 10 ring atons in
[ atomis a N, or S atom [\which
ubstituted ongjor nore tinmeg| by
to 10 ca [
al kyl hawi
C at ons, no,
trlfluoroppt yl, nitro,/J0oxd, am no, 11§\WD
2004/ 029050 RCT/USZOOBP&ZQ?%6 nonoalkylan%no havi ng 1
to 8 C a gns dlalkyIanno erein eaﬁE}alkyl group
has 1 to'8 C at ons, donbi nati ons tHkeof: or a (V)
phagdageutical l'y acceptable salt thereof, 5 wherein
when said conpound is of Fornula | the |ndazonI group
of group Ais attached via its 3, 4, or 7 p03|t|on

s 4 o 7 ipgamirl: thedtiaf Qo%elﬁozbap 5T Ergsgording t

of group A isgbfatrnded\@ptort rds §ct13e or 7 position. 10
2. A conpound according to ¢ a|n1 "wherein said

H

N
\
A

conpound is of fornmulas 1Ila, Ib, Ie, If, i, 1j, Ik,
or lo: NX NNN NNNN
; \
(a) N
N, )
R
S
(b) 3 />— R® or
N
\
4
(c) N
S
X isOorS;

R! is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon

atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
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(la) NR2 (Ib) NR2 (le) NX3 NN 3\ NNS>- R5 -~R
e SN 15 (If) (Il) X 120 WO 2004/ 029050

wWEIMOBReO3/ 029976 N 4 X NNN a/ N4 j \NS/UR083/029976
X (lj) (1k) (lo) 3. A compound according to claim1,
wherein said conpound is of formula 5 Ilato llo: X
~X CNX NHNHNH 4Nj \,NNR2 NR2 R2 (lla) (Ilb)

(11¢c)

10

15

20

25

30

121 WO 2004/ 029050 PCT/ US2003/ 029976

atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1
to 4 carbon atoms, hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy
having 2 to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms,
dialkylamino wherein each alkyl group independently has 1 to 4 carbon atoms, Ar
or Het;

R? is H, alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon

atoms, or cycloalkylalkyl having 4 to 7 carbon atoms;

R? is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1
to 4 carbon atoms, hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy
having 2 to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms,
dialkylamino wherein each alkyl group independently has 1 to 4 carbon atoms, Ar
or Het;

R* is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1
to 4 carbon atoms, hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy
having 2 to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms,
dialkylamino wherein each alkyl group independently has 1 to 4 carbon atoms, Ar
or Het;
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11 kNNNNNXHRN2NHNR X (lIld) (Ile) NXN

X NHNH 653\ N~NR \ RS S (IIf) (Ilg) 3 3 N>-RS
WORWDERBS0 S S HH (I1h) X (Ili) X 4 ¢ ¢ N 4XPCu/ESBB/029976
NHNH 44NN SS-S (lli) (Ilk) (I1lm 5 122

10

15

20

25

30

R’ is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1
to 4 carbon atoms, hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy
having 2 to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms,
dialkylamino wherein each alkyl group independently has 1 to 4 carbon atoms, Ar
or Het;

Ar is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 C atoms, alkoxy having 1 to
8 C atoms, halogen, dialkylamino wherein the alkyl portions each have 1 to 8 C
atoms, amino, cyano, hydroxyl, nitro, halogenated alkyl having 1 to 8 C atoms,
halogenated alkoxy having 1 to 8 C atoms, hydroxyalkyl having 1 to 8 C atoms,
hydroxyalkoxy having 2 to 8 C atoms, alkenyloxy having 3 to 8 C atoms,
alkylthio having 1 to 8 C atoms, alkylsulphinyl having 1 to 8 C atoms,
alkylsulphonyl having 1 to 8 C atoms, monoalkylamino having 1 to 8 C atoms,
cycloalkylamino wherein the cycloalkyl group has 3 to 7 C atoms and is
optionally substituted, aryloxy wherein the aryl portion contains 6 to 10 carbon
atoms and is optionally substituted, arylthio wherein the aryl portion contains 6 to
10 carbon atoms and is optionally substituted, cycloalkyloxy wherein the
cycloalkyl group has 3 to 7 C atoms and is optionally substituted, sulfo,

sulfonylamino, acylamido, acyloxy or combinations thereof; and

Het is a heterocyclic group, which is fully saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atomisa N, O or S
atom, which is unsubstituted or substituted one or more times by halogen, aryl
having 6 to 10 carbon atoms and is optionally substituted, alkyl having 1 to 8 C

atoms, alkoxy having 1 to 8 C atoms, cyano, trifluoromethyl, nitro, oxo, amino,
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WD 2004/ 029050 PCT/ US2003/029976 4 4 NNrS NN SI ,

N k XHNH X (Iln) (Ilo) 4. A conpound according to
W@ b@ie9h50 wher ei n sai d conpound is of fornul a PEI/1I$AHa3/029976
to Ho: Nci:~ N NNN j N1j NNNR NR NR2

(I'tia) (I1ib) (Illc) 123 WO 2004/ 029050
PCT/ US2003/029976 1 1 NNNNNN NR2NR2 (Illd
(I'l'le) Nci~ NNxI N3 N-R 3\ R5SS (IlIf

111
( 9) monoalkylamino having 1 to 8 C atoms, dialkylamino wherein each alkyl group

has 1 to 8 C atoms, or combinations thereof; or

a pharmaceutically acceptable salt thereof,
wherein when said compound is of Formula I the indazolyl group of group A is attached
via its 3, 4, or 7 position, the benzothiazolyl group of group A is attached via its 4 or 7

position, or the isobenzothiazolyl group of group A is attached via its 3, 4, or 7 position.

10 2. A compound according to claim 1, wherein said compound is of formulas
Ia, Ib, Ie, If, 1i, Ij, Ik, or Io:

DNA ) 1
X N
N N N N N
Nl
1 \/N 1 \ N \Rz
N N N
‘RZ \Rz X

(Ia) (Ib) (le)

N
SN ;
N N
5
N N YR
3 \>_R5 S
S N
X

15 (If) (Ii)
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33 NI N-RSNN>- R NSS N(III
ci),, N NNN4N4\N4N SSS (I

W@ Rdokopooset 4 N1 j rs NN NS N (I11n) (1110pCT/UIR2005M29976
2004/ 029050 PCT/ US2003/ 029976 5. A conpound accordi ng
to claiml1, wherein said conmpound is of formula 5 |Va
tolVo: NNN NHNHNH 111N/ NRz NRz/ NRz
(Iva) (Ivb) (Ive) 11 k NI NN kzZ2 N\'N

) (111i) N
1j)

h
| (111k)
n

N N
4
X N
N . N \ N
4 \IN 4 \IN S
S S N
X
(1) (k) (lo)
3. A compound according to claim 1, wherein said compound is of formula
5 Ilato Ho:
N X N X N X
dl\w /
NH NH NH
N N N
(Ila) (lib) (llc)
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HRz Rz (Ivd) (IVe) NNHLNH3 N53R S5 RS

(IVf) (IVg) 331 N-RE NN--R KNS SS- CSHN
woRooghaoyo (1Vi) 125 WO 2004/ 029050 PCT/ US2003PORES563/029976
NNNNHINHNH 4j \N4j N4~N RSSS(IV]) (1)
(IVW) 44N NNkZ2, CSS NH(IVn) (IVo)

1 1
N
aﬁfb@ LNAE;ON
N N
N N2 \_o
X H R NH R
X

(Ild) ' (lle)

(If) (llg)

(Ih) , a0
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6. A conpound according to Formulae I' - IV: 5 N N
NNk OHHH-f ONH N AAAA (1) (1Y) (I11Y)

W@ koda)p2908her ei n 126 WO 2004/ 029050 PCT/ US2003/ PRBOFB03/#29976
is an indazolyl or benzothiazolyl according to
subformulas (a) to (b), respectively, 5 (a) Nor N
R2S (b)) a/> N R isH F d, B, I, OH CN,
nitro, NH2, alkyl having 1 to 4 carbon atons,
fluorinated al kyl having 1 to 4 carbon atons,
cycl oal kyl haging 3 g8 7 10 carbon atons,
cycl oal kyl al k having4 tqQ 7 carbon ons,
having 1t
car bon at ons;
fluorinated al koxf—Navi ng to 4 carbon
hydoxyal kyl havi ng Il to 4 carbon atoms, h
having 2 to 4 carbon atons, nonoal kyl amXno having 1
to 4 carbon atons, (I#)dial kyl am no wherei r{ilepch al kyl
group i ndependently has 1 to 4 carbon

4. A compound according to claim 1, wherein said compound is of formula
5 Iato Ilo:

N N N
N N N
1 \/N 1 \N 1 \,N
N ] N
\RZ N\R2 \RZ
(llla) (llib) (lllc)
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atoms, Ar or Het; R2 is H alkyl having 1 to 4 carbon

atons, cycl oal kyl having 3 to 7 carbon atons, or
weyokozdoky | al kyl having 4 to 7 carbon atons; 2BCRBS1083/029976

H F, d, Br, I, O4 CN nitro, NH2, alkyl having 1 to

4 carbon atons, fluorinated al kyl having 1 to 4

carbon atons, cycloalkyl having 3 to 7 carbon atons,

cycl oal kyl al kyl having 4 to 7 carbon atons, al koxy

having 127 WO 2004/ 029050 PCT/ US2003/029976 1 to 4

car bon at qrs, 'oal koxy having 3 to g' carbon atons,

aIkyIthioN ' to 4 carbon at nB uor | nat ed

al koxy cé on atongy I having
l1to 4 Ndroxyalk xy av

car bon at ons, Namghoal ky no having™% to] 4 bon

atons, 5 dial kyl am no rein each al gro

i ndependently has 1 to 4 carbon atons, Ar or

is an aryl gr ébntaining 6 to 10 cafln atons mhlch
i s unsubstitutyed or substituted{\one or nore tines by
al kyl havin o 8 C atons, al 10 having 1 to 8
C atons, ha di al kyl am no ein the al kyl
portions each ha to 8 C atons, I no, cyano,

hydroxyl, nitro, halogenated al kyl a 1 o 8 C
having 1 tg3 @
to RC at ons, hydr

at ons, halogenage

hydroxyalkyl h

having 2 to 8 C a “Sal kenyl oxy having 3 to
Mmm,awwtmoi1nnglt08(ZMOmfm@

al kyl sul phi nyl havi b to 8 C atons kyl sul phonyl
having 1 to 8 C atogs nonoal kyl am no having 1 to 8 C
atons, cycl agl kyl a mhereln t he, cyclRal ky

group
has 3 to 7 toms 4 @
o)

130 \ pt5onall sul
aryl oxy i the g '
carbon atons a apt | naIIy S t uted, ryIthlo
wherein the aryl portlon contains 6 to Q20 carbon
atons and is optionally substituted, cyclpalkyloxy
wherein the (1Ih) (1i)

(I11j) (k) (IlIm)

CoL4 4
N
N S S
N

(Hlin) (lllo)
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cycl oal kyl group has 3 to 7 C atons and is optionally

substituted, sulfo, sulfonylam no, acylam do, acyl oxy
w@eoogopdosnat i ons thereof; and Het is a heter ocpct/ig2003/029976

group, which is fully saturated, partially saturated

or fully 25 unsaturated, having 5 to 10 ring atons in

which at least 1 ring atomis a N, 0 or S atom which

is unsubstituted or substituted one or nore tines by

hal ogen, aryl having 6 to 10 carbon atons and is

optionally substituted, alkyl having 1 to 8 C atonms,

al koxy having 1 to 8 C atons, cyano, trifluoronethyl,

nitro, oxo, am no, nonoal kylam no having 1 to 8 C 30

atons, dial kyl am no wherein each al kyl group has 1 to

8 C at , Or conbinations thereof; or, 128 WO

2004/ 0%31850 “PPFRGESH 389588 4 clamm L hergiedid eqampopmd is of formula
5 aqvaps avd-e salt thereof. 7. A conpound according to

claim®6, wherein said conmpound is of fornula 5 1'a,

lb, le, If, of li: N 6N4 ONNN NNNaNNR R-

R20(Ia)(|b)(| O3NNN-~\ N> 3\>S S

NO (1Ml (1"1) 10
N
NH NH
N/ N, N/

R? R R?
(IVa) (IVb) (IVc)
1 1
N
LAL bﬁl ! \N
N N:
H R NH R®
N N
NH NH
NS ST S
S S
(IVf) (IVg)
3 3
N N N
\>‘_R5 &%’ \>—R5
N S S
H N
H
(IVh) (IVi)
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8. A conpound according to claim®6, wherein said
conpound is of formula Il'ato Il'i: 129 WO
wQoe4NBSO50 PCT/ US2003/ 029976 14 O N p N O NHP@WUNEd03/P29976
N%\NW E\N )~NNR2 NR2 R2 (Il"a) (lit) (lIl'c) 5
N~NNN HNR NRR2 ONHO (Il'd) (Il"e) N %O NH

NH 3 NN \ >S>S (IIf) (il'g) 33 NNN \>NN
NSS HH (Il"h) O (I'l"i) 9. A conpound according to
claim6, wherein said conmpound is of fornula

m&m&w
O e oD

(IVj) (IVK) (IVm)

4
N
s I o
N S S
H

NH

(IVn) (IVo)

6. A compound according to Formulae I’ - IV”:

o A

A
(I (IF) () (V')

>/ZI

wherein
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10 111

' 9)

ato lll"i:
PCT/ US2003/029976 N NNNN 1 ~ N1 ~
wOoRR4B205¢ 1 11"a) (I11"b) (I11'c) 1 1 N
N (I d) (I11'e)
(rri 33\ NI ~~
(rrrhy (rerti)
6

130 WD 2004/ 029050
1~N N R

N PCRESNBR029976
3 N3N Ss (Ill'f)
N(NCN j NSS N

5 10. A conpound according to

G NN

to claim

, Wherein said conpound is of fornula

A

10

15

RZ

20

is an indazolyl or benzothiazolyl according to subformulas (a) to (b),

respectively,

(b) R )

is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7
carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having
1 to 4 carbon atoms, cycloalkoxy having 3 to 7 carbon atoms, alkylthio
having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to 4 carbon
atoms, hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2
to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms,
dialkylamino wherein each alkyl group independently has 1 to 4 carbon

atoms, Ar or Het;

is H, alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon

atoms, or cycloalkylalkyl having 4 to 7 carbon atoms;
is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,

fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7

carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having
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IVVato IVi:
NNNHNHNAH 1/
w@ bogs@r906d V' b) (I'V
(1 N N NH NH
NSS HHNH (

V' e)

10

15

20

25

30

Het

N / NNR2 NR2 R2 C

2 H NR2 NR2 PCT/US1H)3/029976
(IVg) 33N kNN
132

131 WO 2004/ 029050 PCT/ US2003/029976 N
N \N 1
)

~ N

1 to 4 carbon atoms, cycloalkoxy having 3 to 7 carbon atoms, alkylthio
having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to 4 carbon
atoms, hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2
to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms,
dialkylamino wherein each alkyl group independently has 1 to 4 carbon

atoms, Ar or Het;

is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 C atoms, alkoxy
having 1 to 8 C atoms, halogen, dialkylamino wherein the alkyl portions
each have 1 to 8 C atoms, amino, cyano, hydroxyl, nitro, halogenated
alkyl having 1 to 8 C atoms, halogenated alkoxy having 1 to 8 C atoms,
hydroxyalkyl having 1 to 8 C atoms, hydroxyalkoxy having 2 to 8 C
atoms, alkenyloxy having 3 to 8 C atoms, alkylthio having 1 to 8 C atoms,
alkylsulphinyl having 1 to 8§ C atoms, alkylsulphonyl having 1 to 8 C
atoms, monoalkylamino having 1 to 8 C atoms, cycloalkylamino wherein
the cycloalkyl group has 3 to 7 C atoms and is optionally substituted,
aryloxy wherein the aryl portion contains 6 to 10 carbon atoms and is
optionally substituted, arylthio wherein the aryl portion contains 6 to 10
carbon atoms and is optionally substituted, cycloalkyloxy wherein the
cycloalkyl group has 3 to 7 C atoms and is optionally substituted, sulfo,

sulfonylamino, acylamido, acyloxy or combinations thereof; and

is a heterocyclic group, which is fully saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a
N, O or S atom, which is unsubstituted or substituted one or more times by
halogen, aryl having 6 to 10 carbon atoms and is optionally substituted,
alkyl having 1 to 8 C atoms, alkoxy having 1 to 8 C atoms, cyano,
trifluoromethyl, nitro, oxo, amino, monoalkylamino having 1 to 8 C
atoms, dialkylamino wherein each alkyl group has 1 to 8 C atoms, or

combinations thereof; or
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WO 2004/ 029050 PCT/ US2003/ 029976 11. A conpound
according to any one of clains 1 to 10, wherein Rl is
WOHR00802908 , Br, 2-thiophenyl, 3-thiophenyl, 3-PC¥/y5E2008029976

phenyl. 12. A conpound according to any one of clains
1to 11, wherein R is H 5 nethyl, 2-thiophenyl,

3-thi ophenyl, 3-furyl, or phenyl. 13. A conpound
according to any one of clainms 1 to 12, wherein R3 is

H F, d, Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, or
phenyl .. 10 14 conpound according to any one of clains

1to 13, ,whe nmet hyl , met hoxy,
or ani ndophailgace P%@%F&éi%ﬁﬁ’g"%@%ﬂb"ﬁ?g to any one of
claims 1 to 14, wherein R2 is Hor nethyl. 15 16. A
conpound accordlng to any. one of clainms_ 1 to
wher ei n/ and® RemMpaung accfprdma to clgim Gyshgipin S%P%R‘glmddﬁ of formula
5an1yqblgﬁfc@ﬁponpound accordlng to any one of clains 1
5, wherein R4 is H F, O, 20 Br, 2-thiophenyl,

3 thlophen [, 3-furyl, ph nyI or nethoxy 18. A
conpound ording to anwjone of clains 1 to 5 and 17,
wherein [ H 25 19 onpound accordi ng to,clai m
17, wher |S(H F,d, t hi ophenyy ,

3-t hi ophenyl fruryl , or ph R2 |s H, thy

2- t hi ophen 3-thi ophenyl ,

R3is H 2-thio 3% hloph )
3-furyl, . 20. Aco ccordlng toNsHai m R
18, wher ei n Rl isgH, F, O, Br, 2- ;ggzthlophenyl o)

is H msthyie

3- thlophenyla -furyl, or pheg

2-t hi ophenyl thlophenyl furyl or phenyl, and
R3is H F, d, Br, 2-thiophenyl, 3- thlophenyl
3-furyl, or phenyl. 133 WO 2004/029050

PCT/ US2003/ 029976 21. A conpound according to claim1,
wherein said conpound is selected from

N
NO 3 N
R-—EE[N DNEZ 4
3 \> S
S N
O

(I') (I)
10

8. A compound according to claim 6, wherein said compound is of formula
Il’ato I’i:
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N-((3R) - 1- Azabi cycl o
[2.2. 2] oct-3-yl)benzo[d]isothiazol e-3-carboxam de, 5

WOR{EBR5I- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) benzo[ d] | BOL/OERA3029976

10

e- 3- car boxam de hydrochl ori de,
N-((3S)-1-Azabicyclo[2.2.2] oct-3-yl)benzo [d]

i sot hi azol e- 3- car boxam de,

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl ) benzo[ d]i sot hi azol
e- 3- car boxam de hydrochl ori de,

N- (1- Azabiycycl of 2. 2. 2] och\-3-yl ) -1

Hi ndamboxam den

N-(-1- ycl/po[ 2. 2. 2] o -1Hin
m de hy de, 10

N-((3R)-1- Azabi ¢
boxam de,
N ((3R) -&! ic\N:I o[ 2. 2.
boxami de hy Ry ori de, (
oct-3 -yl)- 1 I—l-lipgazole 3 -c arboxagt
N-((3S)-1- cyclo[2.2.2]0 yl 1H-| ndazo -car
boxam de h%l?g)chl ori de, C(il'b? kl?c)g

1- Met hyl -1 H 1 ndazol e- 3- car boxam de,

N-1-aza- bicyclo[ 2,2, 2]oct-3-yl, 15 (R

1- Met hyl -i H I ndazol e- 3- car boxam de,

N- 1-aza-bicyclo[ 2,2,2]oct-3-yl, (9

1-Met hyl - | H- | ndazol e- 3- car boxam' def s

<5 brono) benzol d]
ﬁbicyclo
‘hi azol e-3-carb
' drofornﬁze 20 R?
N- (( 3R) O1- Azabi cyclo[ 2. 2. 2] oct - yINHS (brorm) 1H i nda
zol e- 3- car@ am de, N ((3R)-1-Azabicyclo [2.2.2]
({)cycl opropyl ).- 1, Hi ndd®dl e- 3 - car boxani de

N-((3 alcyclo[2.2. -37yl)-5-(furan-3-yl)-1
H i ndaZzol e* ar boxam de te, 25
N-((3R)-1-Azab Hyclo[222]oct 3- -5-(phenyl)-1Hind
azol e- 3- car boxa hydr of or mat &, N

N ((3R) - 1Az 8 cl\y

[2.2.2]oct-3 thlophen2yl)
H i ndazol e- 3- car boxam de, N-((3R)-1-Azabicyclo
[2.2.2] o ct-@rpyl)-5- (thlophen 2-§¥9)- 1 H i ndazol e-3
-C ar boxam de hydr of or mat e,

N ( (3R)\- 1- Azabi s:ycl o[ 2. 2. 2] oct 3 yl L85- (th| ophen-3-yl)
-1H-|%7|: 3'% omamde hy rof ofont e,

(I'h) (|| .)

9. A compound according to claim 6, wherein said compound is of formula
II’a to III"i:
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134 WD 2004/ 029050 PCT/ US2003/ 029976

N-((3S)-1-Azabicyclo [2.2.2] oct-3 -yl)-5-(brono)benzo
wQ ajo4iozoshi azol e- 3 - carboxam de, N-((3S)-1-AzBWi/Uy03029976

[2.2.2]oct-3-yl)-5-nmet hoxybenzo

[d] i sothiazol e-3-carboxam de hydrof or mate,

N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(brono)-1H i nda

zol e- 3-carboxam de, 5

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-5- (furan 3-yl)-1H

-i ndazol e- 3- car boxam de hydr of or mat e,
N-((3S)-1-Azabicyclo[2.2,2]oct-3-yl)-5-(phenyl)-1

[

H i ndazol &+ 3- car boxam del\ hydr of or mat e,

N- ((3S) -2NAzabi cycl o] 2 oct - 3-yl ) - 5N ophen-2-yl)
-1H i nd - 3- car boxa 10 hydr of
N-((3S)-1-Azahicycl o] 2. 2. 2] get- 3-yl ) - 5- (thlgphen 3-yl)
- 1H-i ndazol g- 3- ¢ar boxami de hyorofornate

I\I‘((BR)' 1 pT O C|O

[2.2.2]0 \ - br onob@ soNhlazoIe-

ide, N R) - 1INAzabi cycl o N

[2.2.2]oct- | ) R6- cyclopropylbenzde]lsothlazoIe 3- cdq
r boxani de, (Hé) (II'b) (Ili'c)
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-( 2- quorophenyI

) benzo[ d] i sot hi azol e- 3- car boxam de,

N- ((3R) - 15 Azabi cptl o 1

[2.2.2]0 2-f 1 uor ophenyly) benxg[ d] i sot hi azol e
-3- carpo ' pf O [ate, N ((BR) - ﬁyclo
[2.2.2] quoro enyl )

[ d] i sot hi azolN—23 boxan1d (3K - l\!ﬁzzablcyclo
[2.2.2]oct-3-yl)-6- (3 f uorophenyl)beN 0
[d]isothiazole-3.. carboxam de hydrof or mate,

N-((3R) - 1- Azabi@Y@) o[ 2. 2. 2] oct - 3- yI) gﬂ@g f | uor ophenyl
) benzo[ d] i sot!hi azol e- 3- car boxan

N-((3R)-1- Neycl o [ 2. 2. 2] N

oct-3-yl)- | uor ophenyl ) ben i sot hi azol e- 3-

car boxam de hydrgf-or mat e,
N

R—és > '; EI
S

(11'f) (ll'g)

a{jﬁj{» Dﬁ@j>

('h) ()

10. A compound according to claim 6, wherein said compound is of formula
IV’ato IV’i:
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N-((3R)-1- Azabi cycl o[ 2.2.2]oct-3-yl)-6-(3-furan-3-yl)b
enzo[ d] i sot hi azol e- 3- car boxam de,
WOR{EBE5I- Azabi cycl o PCT/US2003/029976
[2.2.2] oct-3-yl)-6-(3-furan-3-yl)benzo
[d]isothiazol e-3-carboxam de 30 hydrof or mat e,
N-((3R)-1- Azabicyclo [2.2.2]oct-3-yl)-6-nmethoxybenzo
d] i sot hi azol e- 3- car boxam de, 135 WD 2004/ 029050

[d]isot htaz - car boxa
NH NH
]i g yaxof or mat eRL@:\\N
N- ( \zaigycl o[ 2. 2. 2] o ) - 6- (pyridin- K
enzo [d]i sothi azgke-3- car boxam de,\Rz R?
N-((3R)-1- Qlkg)cycl 0

[2.2.2]oct-3-yl)-6-(pyridin- é“{/% benzo[ d] i sot h$lgfg)l e-3
- car boxam de hydroformate, 10

N-((3R) - 1- Azabi cycl o[ 2. 2. 2]oct-3-yl)-6-(pyridin-4-yl)b
enzo[ d] i sot hi azol e- 3- car boxam de,

N-((3R) - 1;Azabi cptl o 1

[2.2.2] oct) 3-yl) i din-4-yl)hQenz

[d]isot le-3 i de hyd A\
N-((3R) abi cyicl gl / N
[2.2.2] oct-32N-6-(t h'i\lxophen- 2- N 2
[d]i sot hi azol e-B- 15 caRboxani de, NH R

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6-(t hi ophen-3-yl)
benzo[ d] i sot hj ad¥Hg-3- carboxanmi de, ()
N-((3R) - 1- Azahi cycl o[ 2. 2. 2] oct - 3\ Y! )-(g-(brom))-l

H i ndazol e- rboxam de, N-( - 1- Azabi cycl o
[2.2.2] oct- - (furan-3-yl

H-i ndazol e- 3-car bo ide 20 hydro e,
N-((3R)-1- Azabicyclp [2.2.2]oct-3-yl)-6 henml)-l
H-i ndazol e- 3- c;r_b@ég 3 \>
3 N
S S
(IV'f) (IV'g)
3 3
N N N
h > N S
N S S
H N
H
(IV'h) (V")
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hydrof ormate, N ((3R)-1-Azabicyclo _
[2.2.2]oct-3-yl)-6-(thiophen-2-yl)-1Hindazol e-3-carbo

wo0idz005thydr of or mat e, 25 PCT/US2003/029976

10

15

20

25

30

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6-(t hi ophen-3-yl)

-1H i ndazol e- 3- car boxam de hydr of or mat e,

N-((3S)-1-Azabi cycl o[ 2. 2. 2] oct-3-yl)-6-bronpbenzo
[d]isothiazol e-3-carboxam de, N ((3,S)-1-Azabicyclo

[2.2.2] oct-3-yl)-6-cycl opropyl benzo - .

[ d] i sot hi- az oh eoBpemdiresardingde anot¢ 6f Gyints- 1Awall], oxhetedn R' is H, F,

202 -6- (2-fLuor ophenyl )b enzo [d] i
[so?ﬁlB%]azz_gn%?%l’ %ﬁho glre‘é?ék%ﬁr eoﬁ@q}fpg ormate, 136 WO
2004/ 029050 PCT/ US2003/ 029976
N- ((3S):-,1- Azabi cycl q[ 2. 2.2 , o .
oct bus; y]IZ)1 - S‘% §9E¥%ﬁ1\%oaﬁﬁ%‘i‘wgg) Bety el Ay latool b-wherein R” is H,
C aa hi Qhi8pRBAYE 3-furyl, or phenyl.
N- ( ( 3%1???-‘@53.”5% P i ST 5 PR s 4 ¢1 uor ophenyl
)benzo [d]isothiazol e-3- carboxani de hydroformate, 5
(St e L kP S SRR 3
N-Cl 38) 2-thigpimbylcy-thioftzngl, 2)fmyt, oBphenly). - 6- met hoxybenzo
[d]isothiazol e-3-carboxam de, N ((3S)-1-Azabicyclo
[2.2.2]oct-3-yl)-6-(norpholin-4-yl)benzo[d]isothiazol e
- 3- carldesafpbaial ib)é@lﬂ’dﬁffqbrﬁﬁ 8ne dPclaims 1 to 13, wherein R! is I]I,_ F, Cl, Br,
N-((3S)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- phényl benzo[ d]i
sdbsih ez Bebony, enaBBRani de h]ydr of or mat e,
N-((3S)-1-Azabicyclo [2.2.2
ocg ( 3- g/l )-6-(pyridin-3-yl)benzo[d]isothi azol e- 3- car box
am de 1Aydr &f conmetied according to any one of claims 1 to 14, wherein R? is H or
Nnge(t ) - 1- Azabi cycl o[ 2. 2. 2] oct-3-yl )-6-(pyridin-4-yl)b
enzo | d]isothiazol e- 3£ car boi<am' de 15 hydroformate,
N-((3S)-1-Azabicyclo [2.2.2
oct(gs-) |)-6-(thi ophen-2-yl)benzo [d]isothiazol e-3- ;.
car boxﬁﬁi deAiﬁ?mpr'%ﬁ’ #pgpreling to any one of claims 1 to 15, wherein, and R’ is H,

F, Cl, Br, methyl, methoxy, or amino.

17. A compound according to any one of claims 1 to 5, wherein R* is H, F, Cl,

Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, phenyl, or methoxy.

18. A compound according to any one of claims 1 to 5 and 17, wherein R is
H. )

19. A compound according to claim 17, wherein R! is H, F, Cl, Br, 2-
thiophenyl, 3-thiophenyl, 3-furyl, or phenyl, R? is H, methyl, 2-thiophenyl, 3-thiophenyl,
3-furyl, or phenyl, and R? is H, F, Cl, Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, or phenyl.

20. A compound according to claim 18, wherein R! is H, F, Cl, Br, 2-

thiophenyl, 3-thiophenyl, 3-furyl, or phenyl, R? is H, methyl, 2-thiophenyl, 3-thiophenyl,
3-furyl, or phenyl, and R? is H, F, Cl, Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, or phenyl.
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N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-6-(thi ophen-3-yl)
benzo[ d] i sot hi azol e- 3- car boxam de, 20

WOR{EBBN5I- Azabi cycl o] 2. 2. 2] oct - 3-yl ) - 6- ( br onoEWHS10031629976

10

15

20

25

30

zol e- 3- car boxam de,
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(furan-3-yl)-1
H i ndazol e- 3- car boxam de hydr of or mat e,
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-6-(phenyl)-1Hind
azol e- 3-carboxam de hydrofornmate, 25
N-((SS) 1- Azabi cycl o[ 2. 2. 2] oct - 3- yI) 6- (t hi ophen-2-yl)
1H i ndazol e; 3- car
N (3921 aZh B ERreY BTt re i Ay 1) WReRin, s compauy js seleoted
- lfrtbinndazol e- 3- car boxam de hydr ofor mat e,

i h
| S]gt((élézléﬁg%gc%lg % o{gzﬁ a-é(l)l)glggtg[d]lsot}uazole 3-5&1?0);%1?1%1620[ dl

N- I(I(( llAﬁ%?cj%l% 23 Qiogt-z gﬁl}&&% d?lsb{éﬂazgleﬁ%amx Q}?&Zlﬁfhfgchloﬁde,

i sot @zol e- 3-car boxam Azabl cyc
[ 2N:{(32>‘_Ddo%zabmy¢l)>ﬁ2l\2 2Noct-3- thgﬂdllsotmancéc-ﬁwai;@mmie 137

T R3S T AR S BEA kSt
yN{(BWzybl):ymﬁZM]oct-?: yl)-1H-indazole- 3-carboxamlde
ar}ﬂ ZAF%)écya]aFé)%%ﬁ)g ?—%ﬁ ﬁ-@ d%ggle c%llrb)o?(glgnzd%th%r%é?llogdg ¢

N-X(BR)- lLAﬁa%@yblo[iz@ h{@% %1)21]%1@%61&/@)&%&%%&20' e-4-c

ar boxam de di hydr och 1- Azabi cycl o

[ ﬁﬁ(@dc&z@wplﬂ% Qﬂmhaﬂbohfélwa@olam@sbamm@e hgdrochloride,
%ﬁ%é@a ]ifzfa‘glg%lg @%{% %gl?h?lcﬁldg’zoﬂ 3-carboxamlde,

I\I-I(I 16S)- ﬂ]d%bicyde[\llZﬂ]d)eta'i-y]b-iley'mﬂatz[oﬂa-i-pﬁb@xmmae hydrachberide,
N ey L dpdezgle-sarborgmtido, Ny peabies Aot 34 y | ot h

yl(RaMMehyl- lH-Indazole 3-carboxamide, N-1-aza-bicyclo[2,2,2]oct-3-yl,
k({é(BR) 1- Azabi cycl o[ 2, 2, 2] oct - 3- yI)benzoth| azol e-7- ca
r

)(b-MQj]éylﬂ }r@@:ﬁgl@ﬁcg@oxannde N-1-aza-bicyclo[2,2,2]oct-3-yl,
| .
] bo&é@ a%;ﬁ%g?&lg%"‘%r %é%ﬁ%yl%%%ﬁhr&d)ﬁér)zgﬁﬂ%%ﬁlz@ﬁ%-@arl?ox%ﬁude,
N-Y((3R)- aAzabumlow.2;]@&-2ymSe(meﬂs}xy}b)enmfﬂ]ﬁswﬁmneeg-Zanbw:amide

de
N-%K ?@@WteAzabl cyclo[2.2.2]oct-3-yl)-1Hindazol e-7-car
st‘&«rmgie -AwiBicoabloar. 2 1der3- y1|)1'5((‘bl?t51)o) 1H-heaRi1€8 Pafbokgmide 2]

OCt ((3R) )f fzzablcyclo[Z 2. Z]galst? -yl) C‘Sa(rcgcgo&c%yl) 1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(furan-3-y1)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(phenyl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-2-y1)-1H-indazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-y1)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,

134



N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-1Hindazol e-7-car
boxam de hydrochl ori de, Benzot hi azol e-4-carboxam de,

woRMm4az@sbhi cycl o] 2, 2, 2] oct-3-yl, 15 (R PCT/US2003/029976

Benzot hi azol e- 4- car boxam de,

N-1-aza-bicycl o[ 2,2, 2]oct-3-yl, (9)

Benzot hi azol e- 4- car boxam de,

N- 1-aza- bi cycl o[ 2, 2, 2] oct - 3-ylI,

1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl car boxam de,

N- NH(3 N daspdbi@clol2.2 2 B)ct-3-y1)-5- (bromo)benzo[d]lsot}uazole 3-carboxamide,

ﬁ;@f‘_@?‘-ﬁg % o Zgﬂﬁ g ]281% -yl)yg-me hoxy enzcg[g]lsothlazole 3-carboxamide

1-H§Zcﬁoibrrﬁa¢6| o[ 2,2,2] oct 3-yl car boxani de,
N-i(?gl ndazol - Iy g ]
1- NAGDi c‘éf%ﬂ ispyslofd. %]2]51% YyA-thapraelk Hikilegazole-3-carboxamide,

5 ll\l-igzbdg %blc@cbé? ?:Egct-’}» é/l)y% gar = )-(}Zlil?nllal-mdazole -3-carboxamide

Nlnrdmfnmm 4-yl ,

N- %@62&0%%3:130 ZJQEZ g ](Z%’;{ 3-yl)y§ &J%eny f(?lq]mc?azole 3-carboxamide

1- Wyrirefbinaate| of 2, 2, 2] oct - 3-yl car boxani de,
T: li—;@_SE ‘ij g@z,{%:b{fp’globz %?fgg%&gl);ﬁ-@lgpmaaﬂla@ H-indazole-3-carboxamide

10 N dfﬂﬁﬁa%@l 25

15

20 -

25

30

1- Aza- bi c oct - 3-yl car boxami de,
beNi@gS'pnla%@bwycly[Z 2.2]eyt-3-yl)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide

]ﬁgjﬂc | o[ 2, 2, 2] oct - 3-yl car boxam de,
benzot tﬁ#@z{& -4-yl, (R
1- N{@J@-Il&&lﬂbmblﬂlp& 2P Joct-3-31)y0-br@mdberedl] dli8othiazole-3-carboxamide,

1%@%& C‘%HJW%I%EZ %?]&Eft 3-311)% @/g}qgm}hea@[d]lsothlazole 3-carboxamide,
W@RE—'I%@EE 52; 2. Q]%):t—3 gl) -6-(2- ﬂuorophenyl)benzo[d]1soth1azole 3-

1-Aza oct - 3-yl carboxamd
bé‘l%?‘ﬁmééol 7-yl . 30 (R

égﬁ;@]@? € W&Fﬁ%&oﬁl 2%1’]?)% -3 ?D}@ &aﬁlﬂ)?&i)% nﬁ%enzo[d]lsothlazole 3-

iazo
(balibpaamldeyydimfoi‘nﬁteZ] oct-3-yl)-(1H i ndazol - 3-yl met hyl )

B e R
&ﬁibﬁﬁaml &

1- Aza- b| cycl of 2 2,2 8/ (1Hi ndazol - 4-yl net hyl)
M B)- -A(z@lcyclo 222 oct 3 yl) (3- ﬂuorophenyl)benzo[d]1sothiazole-3-

2] oct - 3-yl 1Hind | - 4-yl met hyl
e el o [22,2] oot 3 oyl (1

HN-((3&r biAZBbigyateli 2 Ipetedryne-(48lupS)phenyl)benzo[d]isothiazole-3-
(JCauf%;? bi %:ycl o[ 2,2,2]oct-3-yl)-(1Hindazol -5-yl net hyl)

( N-egzay mpczymbgaﬂa[z& 24baclyl?iﬁxh)f}u()ﬂdﬂhbﬁwﬁé@io{@sﬁhﬁr&bﬁﬁ 2)
mh é‘[ Aza- bi cycl o 2] oct
HemhEAR e drPioEpRg1 ) - ani ne,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-furan-3-yl)benzo[d]isothiazole-3-
carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6~(3-furan-3-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,

N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-methoxybenzo[ d]isothiazole-3-carboxamide,
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(S)
(1- Aza-bicyclo[ 2, 2,2]oct-3-yl)-(1H i ndazol - 6-yl nmet hyl)

W0 20041029050 ( R) PCT/US2003/029976
(1- Aza- bi cycl o[ 2, 2, 2] oct-3-yl)-(1H i ndazol - 6-yl net hyl)
-am ne, 10

(1- Aza-bicyclo[ 2, 2, 2] oct - 3-yl ) - (1Hi ndazol - 7-yl met hyl )
-amne, (9S)
(1- Aza-bicyclo[ 2, 2, 2] oct-3-yl)-(1Hindazol - 7-yl met hyl)
- AW(BB)-1-AzRpicyclo[2. 2. 2]oct-3-y1)-6-(morpholin-4-yl)benzo[d]isothiazole-3-
( 2 2] oct-3-yl)-(1Hindazol - 7-yl net hyl)
Jcaf%?aﬁd%%%rﬁz rmél tycl o[2 2, 2] oct-3 -yl)-(b
e N-(BR)- az%abﬁsyglbmg]ybt)?r-ﬂ%qﬂwnﬂgénzo[d]1|§]oth1azcl)le -3- calrboxa%ude
()JN @ﬁ‘?}ig A ﬁj o{lp{)Z 2. 2]]08‘.03 y1)-6 ph)en}glbenzof)dt]lscl)tﬁlzagole- -c);rbrg?ianﬁlde
5 (ky&%%rmaﬁycl o[ 2, 2, 2] oct-3-yl)-(benzot hi azol - 4-yl net hy
Ié\{amne (1-Aza-bicyclo [2,2,2]
-(3RY 1 PAzpbieyelol2if Hoat3- ﬂ)-ﬁ+(nmd119r-l3)¥1)innznéd]1s(03)1azole 3-
I()%all%thy((ﬂR;)[ 2,2,2]oct-3-yl)-(benzot hi azol - 5-yl net hy
am ne
( N—@@ﬁ)— bmfzybzbsac[ld[zz, Zﬂ])mﬁt-yl)?»és(b})ndlb-er;il}bbi‘ﬂlo@d]ﬁﬁoﬂﬁaz}bleﬁﬁbﬁboxanﬁde
Ih& (1 -Aza-bicyclo [2,2, 2]
(S‘ﬁnf‘ { benzot hi azol - 6- yl net hyI) am ne, 20 (S
10 ( $-@eRy- @A%%&ﬁ@p& Abast g6 pyridiRARAMERI AT MotBablemrt hy

|')-am ne
(Iaf}l\%'fmﬁ%ycl o[ 2, 2,2] oct-3-yl)-(benzot hi azol - 6-yl net hy

ARG A SR e i
| hydrnfommate, (S)
( i‘! Qﬁg)—ﬁ- X‘t(ll 00[102[2% ﬁclc? %t yD)- 6){t|hzopi'19r? E-Zy%ygrlxz%fﬁlsogna%ol{mt hy
15 (&arﬁd)ambdé;ycl o[ 2, 2, 2] oct - 3-yl ) - (benzot hi azol - 7-yl net hy
e @é"@”ﬁaéy?mﬂoizz Mgcs3rB6-yibispherybyDparoldisathinzols-3 | )
S

- édFbdXami
(1- Aza- b(ikf’:ycl o[ 2,2, 2]oct-3-ylnethyl)-(1Hindazol - 3-yl)
- NR(3HO-1- A(zﬂ)lcyclo[z 2. 2]oct 3-yl)-6-(bromo)-1H-indazole-3- carboxarmde

SI;I n@}@lblA(%b% ziﬁ%ﬁ g@ccl?gtyl)% 3(’%&5%@ w )lI-f 1Jﬁlc_1|ézlo e- car ox g
20 [Ryd2odtmatt- 3-yl net hyl) - (1H i ndazol -4-yl)-am ne, (9S)
BB ARl B A0S s et G ol o)
(ﬁydfg@ﬂga\tgycl o[ 2,2, 2]oct-3-ylnethyl)-(1H i ndazol - 4-yl)
- anm ne,

(W-(3R-Ib eahédyis|of?. 2. 2Ricb 3 y])36-(thivphény 2Ly FHiridazide Sicatboyarhide
%’H]Az 439 WO 2004/ 029050 PCT/ US2003/ 029976 (S)
( am%| cycl o[ 2, 2, 2] oct-3-yl net hyl ) - (1Hindazol -5-yl)

25 -HA(IR);1-ARbicyclo[2.2.2]oct-3-yl)-6-(thiophen-3-yl)-1H-indazole-3- carboxarnide
(- - bi cycl o[ 2, 2, 2] oct-3-yl net hyl )-(1H i ndazol - 5-yl)
-(#grmate,
N-((3S)-1-Azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[ dJisothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-cyclopropylbenzo[d]isothiazole-3-carboxamide
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(2-fluorophenyl)benzo[d]isothiazole-3-

30 carboxamide hydroformate,

2
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(1- Aza-bicycl o[ 2,2, 2]oct-3-ylnethyl)-(1
H i ndazol -6-yl)-am ne, (S

W@ 1008020080 cycl of 2, 2, 2] oct - 3-yl et hyl ) - ( 1H i ndar©I/U82093/929976

10

15

20

25

30

-amne, 5 (R

(1- Aza- bi cycl o[ 2, 2, 2] oct- 3-yl net hyl ) - (1Hi ndazol - 6-yl)
-amne, (1 -Aza-bicyclo [2,2,2] oct-3-ylnethyl)-(1
H i ndazol - 7-yl)-am ne, (S

(1-Aza-bicyclo[ 2,2, 2] oct-3-yl nethyl)-(1Hindazol - yI)
Nﬁﬁ(h% 1-Agajicyclo[2.2.2]oct-3-y1)-6-(3- ﬂuorophenyl)benzo[d]1sothlazole-3-
-‘é %}%mtl)l ‘%iré’ﬂonne%e,z] oct-3-yl nethyl)-(1Hindazol -7-yl)
(@ (AR 1bAzam¢y(an¥2 22808 1y1)36--fresbphchylbanadiibithiagdle4- y

l')-am ne

(44 %@%‘%@%@/@fo’ﬁn"ﬁeﬁ oct - 3-yl met hyl ) - (benzot hi azol -4-y

|N €A zati®klo[2.2.2oct-3-y1)-6-(furan-3-y1)benzo[dlisothiazole-3-carboxamide
m bi ga 0&05 %O octY)B ( I met h}ﬂ) (b[e]nzothl azol -4-y

I )IYChﬁOn’eate (1 -Aza- b| cyclo [2 2,2] oct-3 -ylmethyl)-(b
eglz(g}zég la}x%bugr %/? ?Pﬁc[‘? gl)(éﬁemo%(}qbe}n)zo[g%séo%lg cle g chﬁbogéamlde
I N- Q3ﬁ)rleAzab(1d§)tlo[2 2 .2]oct-3-y1)-6-(morpholin-4-yl)benzo[dlisothiazole-3-
9ar§qzﬁaﬁ)éaec%%oijo2 2, 2] oct - 3-yl net hyl ) - (benzot hi azol -5-y
(11: x9- leﬁz%HiéyQIO@Z 2 Qj%icagiyi)% Yheér® bR dfiseeHiZald3-3aBbxBuile

(zyd@bnnate,ycl o[ 2, 2, 2] oct - 3-yl net hyI) (benzot hi azol - 6-y
(%{(@qg{&a}ﬁ& o£2 %2%(10 ty}) 36_9:1 Pf?be(ngo[ﬁillsot agozlg— -carb);)xarmde
| hydmofiorreate, (1 - Aza- bi cycl o [2,2 2] oct-3
-yl -(b ' | =7-yl).-.an oy .
AR PSR 2 AR b S kbl Poorbipsn ezl p-cpuipramide
| hy@ofortBate, 20 (R)

(1 Aza- bi cycl o 2] oct t hyl ) - (benzot hj azol

G D rionsabigyatophy 3106t b et boEh PV Herea hecibrste 3

p fosfposi tion conprising a conpound
a%%@@ﬁ%g%@%any one of clains 1 to 21 and a

pNe(f3Mhdedzabicyclof2. 22 vehs-abtte(thiaphdaned-yl)xGizo[d |isothiaral &3 el
of éelegilvely activating/stinulating a-7 nicotinic
in a manmal wherein such

aNt((atsailLAmb{bsdyich 2R]oon3yBss-@réme) tipentiarsle St Jagitixamide,
n(}ély ng_ .admnisteri n% n _anj nal eed here
DA PRSI0 >4 DOl BoPEA S CBORTpS
OH}Qir%nﬁhal me 1 to 21. 30 140
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6~(phenyl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(thiophen-2-yl)-1H-indazole-3-carboxamide

hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-7-methoxybenzo[d]isothiazole-3-carboxamide,
N-~((3S)-1-Azabicyclo[2.2.2]oct-3-y1)-7-methoxybenzo[d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2,2,2]oct-3-y1)-N-(1H-indazol-3-ylmethyl)amine,
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WO 2004/ 029050 PCT/ US2003/ 029976 24. A nethod of
treating a patient suffering from psychotic diseases,

woewroowgener ati ve di seases involving a dysf UNBET/082008/029976

10

15

20

25

30

the cholinergic system and conditions of nenory
and/ or cognition inpairnment conprising adm nistering
to the patient an effective anobunt of a conpound
according to any one of claims 1 to 21. 5 25. A

e (S LY IS I Bk B L R
o R S AT W
2 @Sl gchigelals. 3339%-3 Q%ﬁ%aﬂéﬁo estreabpYanyde %%%Jﬂoohlonde

{3&?)“@%(&8@{2 @'%ct‘iﬁyl)nﬂﬂ ﬁldﬁﬂﬂélhich%%xérﬁﬁé' rment
o 'agin ei mer i sease, schlzophrenla

PaN-I(‘i—’nf}?;clzﬂA %ICMMQI@MOCH;MM H@@@Z@eérogé@gérmdm ck's
d'ﬁ’ Ginda%lelt'&?fleizg*ﬁig@l@ahzdidﬁ&%%ﬁbarggf%mﬁ ion, aging,

hea raufra oxia; cere senlllty,
orN4fLHAIzEbioy s [2 12, X ensngl)-N-( 1 Eleigados-# ndmedpb)aniat,er i ng an

L (RN P S R s o oM e e
t TN‘:@(B!SNJ A%&Blc?élo[@ 2?246&13 ﬂ%e@l@é‘tﬁﬁkélé—ﬂd&ﬂﬁﬁmﬁid@%%ﬁ@ﬁloﬁde

pat i ent conmprisin amnlsterlngtothe patlent a

trl‘é{@ﬁédtﬁx@bmyyloar Bleoet-3r#l) dibindezodd- 7 gabergvided

O B AN s G Aok Saob a8 chothiifae,
2@-(@mmmcyﬂopmeao¢trﬁgymlﬁafldmte T-carbaantitig |
o O BBl 165 A BBy Db B aorent blinoamids hydrmghlarige

t IBenBéthia@dlb-4adariikhlifde] N& -aABRIo[ DL, 280 ce05pouUnd
accor di %to any one of claimg 1 to 21. 25 29. A

neRhBg leaoéfaﬂwcar@ownaé% iNehtaza-Bicyelels zlopioh-yl,
n&sy ga{zeth@ jeon aﬁ‘%&aﬁﬁ&e I\fifl-%gﬁc 8(1992623 SWY' th

strokes and | schem a and gl ut ama
e><chZaebmx¢lc[2t2/2]ocieﬁnzimrboxagnéd M—ihHsn@zoh’gyt o the

D35 B3l 55104 SIS o Blac NGBR35 00T €1 N0 to
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-3-yl,
(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-4-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-4-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,

(S) 1-Aza-bicyclo]2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,
(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(1H-indazol-3-ylmethyl)-amine,

—J‘i3
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141 WD 2004/ 029050 PCT/ US2003/029976 30. A nethod of
treating a patient suffering fromnicotine addiction,

W@a00m/02906¢ | ag, obesity and/ or di abetes, or a neCTU82003/029976
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15

20

25

30

i nduci ng snoking cessation in a patient conprising
adm nistering to the patient an effective amunt of a
conpound according to any one of clains 1 to 21. 5
31. A nethod of treating a patient suffering frommld
coggltlve inpairnment (M), vascular denentia (VaD),

tsAetbaydeal 224 a¢tt3-vi-(Hedidanel-1-Aact)y))-zminesi a
t
SRRSO R AT i A S Ain B0 sr e 1o
ar@ﬁ}s(lhaza-blcy@e[mzsz]oaLaeglpy(ﬁemdamm ﬁmdtmm)dﬁelﬂecognl tive

R e s L el

| TR RO oﬁmaz,zqomnﬁ;- rmmdémghﬁiﬂeﬁm Lehiat ed

denentla %gsubstance |nduce nenor% | mpai r ment s,
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(R) (1-Aza-bicyclo[2,2,2]Joct-3-yl)- (benzothlazol -5-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-6-yimethyl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-6-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-6-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-7-ylmethyl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-7-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-7-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-3-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-3-yl)-amine,

(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-3-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-4-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-4-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-4-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3~ylmethyl)-(1H-indazol-5-yl)-amine,

139



30 35. A nethod for the treatnent or prophylaxis of a
di sease or condition resulting from suppressed

wok@anegse acetyl chol i ne receptor transm ssi onPCTIUS2003/029976

10

15

20

25

30

mammal 142 WO 2004/ 029050 PCT/ US2003/ 029976
conprising admnistering to the mammal an effective
anount of a conpound according to any one of clains 1
to 21. 36. A nethod for the treatnent or prophylaxis
of a disease or condition 5 resulting froml oss of

ché) (héngiﬁydyﬁaqo%]est-3—mln@thw:ihﬁ&1—infdf ié)-agine, f
Nl ' t amount of a
g AR R R el R b e R

(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-6-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-6-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-6-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-7-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-7-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-7-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-4-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-4-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-4-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-5-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-5-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-5-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-6-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-6-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-6-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-7-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-7-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-7-yl)-amine,

and physiological salts thereof.

22. A pharmaceutical composition comprising a compound according to any

one of claims 1 to 21 and a pharmaceutically acceptable carrier.

23. A method of selectively activating/stimulating a-7 nicotinic receptors in a
mammal wherein such activation/stimulation has a therapeutic effect, comprising
administering to an animal in need thereof an effective amount of a compound according

to any one of claims 1 to 21.
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24. A method of treating a patient suffering from psychotic diseases,
neurodegenerative diseases involving a dysfunction of the cholinergic system, and
conditions of memory and/or cognition impairment comprising administering to the

patient an effective amount of a compound according to any one of claims 1 to 21.

25. A method of treating a patient suffering from dementia and other
conditions with memory loss comprising administering to the patient an effective amount

of a compound according to any one of claims 1 to 21.

26. A method of treating a patient suffering from memory impairment due to
mild cognitive impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s
disease, Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, depression,
aging, head trauma, stroke, CNS hypoxia, cerebral senility, or multiinfarct dementia
comprising administering an effective amount of a compound according according to any

one of claims 1 to 21.

27. A method of treating and/or preventing dementia in an Alzheimer's patient
comprising administering to the patient a therapeutically effective amount of a compound
according to any one of claims 1 to 21 to inhibit the binding of an amyloid beta peptide
with nAChRs.

28. A method of treating a patient for alcohol withdrawal or treating a patient
with anti-intoxication therapy comprising administering to the patient an effective

amount of a compound according to any one of claims 1 to 21.

29. A method of treating a patient to provide for neuroprotection against
damage associated with strokes and ischemia and glutamate-induced excitotoxicity
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 21.
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30.  Amethod of treating a patient suffering from nicotine addiction, pain,
jetlag, obesity and/or diabetes, or a method of inducing smoking cessation in a patient
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 21.

31. A method of treating a patient suffering from mild cognitive impairment
(MC), vascular dementia (VaD), age-associated cognitive decline (AACD), amnesia
associated with open-heart-surgery, cardiac arrest, general anesthesia, memory deficits
from exposure to anesthetic agents, sleep deprivation induced cognitive impairment,
chronic fatigue syndrome, narcolepsy, AIDS-related dementia, epilepsy-related cognitive
impairment, Down's syndrome, Alcoholism related dementia, drug/substance induced
memory impairments, Dementia Puglistica (Boxer Syndrome), or animal dementia
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 21.

32. A method of treating a patient suffering from a disease state involving
decreased nicotinic acetylcholine receptor activity comprising administering to the

patient an effective amount of a compound according to any one of claims 1 to 21.

33. A method for the treatment or prophylaxis of a disease or condition
resulting from dysfunction of nicotinic acetylcholine receptor transmission in a mammal
comprising administering to the mammal an effective amount of a compound according

to any one of claims 1 to 21.

34, A method for the treatment or prophylaxis of a disease or condition
resulting from defective or malfunctioning nicotinic acetylcholine receptors in a mammal
comprising administering to the mammal an effective amount of a compound according

to any one of claims 1 to 21.

35. A method for the treatment or prophylaxis of a disease or condition

resulting from suppressed nicotinic acetylcholine receptor transmission in a mammal
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comprising administering to the mammal an effective amount of a compound according

to any one of claims 1 to 21.
36. A method for the treatment or prophylaxis of a disease or condition

5 resulting from loss of cholinergic synapses in a mammal comprising administering to the

mammal an effective amount of a compound according to any one of claims 1 to 21.
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